





LIST OF FIGURES

GCC Dacotah, Ine. | Permit Application for Alternative Fuels
Trinity Consultants i


















Proposed Alternative Fuels

Qil fwater emulsions

Paper and plastics

Petroleum materials

Print toner and associated manufacturing byproducts

Pulp/paper sludge

Refuse Derived Fuels {RDFs) /Engineered fuels

Rubber products

Tire Derived Fuel {TDF) including whole tires, shredded tires, and tire fuff

Hised oils

Vehicle fluff/Automobile Shredder Residue {ASR)

Wind turbine blades, shredded

Waood chips, wood scrap, and forest products

Woody fiber

As explained in further detail in Section 4, the AFs listed above to be used at the Facility can he characterized as
NHSMs under the provisions of 40 CFR 241 Subpart B, Identification of Non-Hazardous Secandary Materials that

are Solid Wastes When Used as Fuels or Ingredients in Combustion Units (NHSM Rule).

The proposed AFs are either “traditional fuels,” as defined in 40 CFR 241.2 and are therefore “not secondary
materials or solid wastes unless discarded,” or the AFs meet NHSM criteria, as required by 40 CFR 241.3(b}(4):

[The following nen-hazardous secondary materials are not solid wostes when combusted...] Fuel or
ingredient products that are used In ¢ combustion unit, and are produced from the processing of discarded
non-hazardous secondary materials and that meet the legitimacy criteria specified in paragraph (d)(1) of
this section, with respect to fuels, and paragraph (d}{2) of this section, with respect to ingredients.

There are three “categories” that AFs for combustion units fall under, based on the structure of the NHSM Rule.

1. First, as defined ahove, traditional fuels, such as fuel oil, are inherently not considered secondary materials
or solid waste if they have not been discarded. Therefore, no additional analysis is needed to show that fuels

in this category (“Category 1"} meet NHSM criteria.

2. Second, 40 CFR 241.4(a)(1] ~ (7} list several specific fuels that are categorically considered to meet NHSM
criteria without requiring additional appraval. These fuels are also subject to the requirements described in
40 CFR 241.3(b}(4). No additional analysis is needed to show that fuels in this category (“Category 2"} meet
NHSM criteria, provided that they meet the requirements in the aforementioned 40 CFR 241.3(b}{4).

Any AF that does not fall into either of the first two categories would then be required to be “processed”
sufficiently and meet the following “legitimacy criteria” set forth in 40 CFR 241.3{d}(1) to receive an NHSM

determination:

» The materials must be managed as a valuable commodity.

> The material must have meaningful heating value of no less than 5,000 British thermal units per pound

(BTU/Ib).

» The material will contain contaminants at levels comparahle in concentration to or lower thanthose in

traditional fuels which the kiln or precalciner is designed to burn.
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Proposed Alternative Fuels by Category
Oily solids, such as absorbents, rags, grease, wax and other similar materials
Oil fwater emulsions
0il filter fluff
Paper and plastics
Petroleum materials
Print toner and associated manufacturing byproducts
Pulp/paper sludge
Rubber products
Refuse Derived Fuels (RDFs) /Engineered fuels

If a cement kiln were to burn hazardous waste, it would be subject to MACT Subpart EEE instead of Subpart LLL.
However, as the proposed usage of additional AFs would be considered a non-waste fuel rather than a solid
waste under the final NHSM rule, the Facility will continue to be a major source of HAPs subject to the MACT
Subpart LLL requirements for Portland cement mannfacturing.

The combustion of these non-waste fuels is expected to result in the folowing benefits:
> Reduction of COz emissions and insignificant or no changes in all other pollutantss,

> Reduction in materials currently sent to landfills; and
> Reduction in the consumption of natural resources and fossit fuels (i.e, coal, natural gas).

5 {n the U.5. EPA sector report titled, “Cement Sector Trends in Beneficial use of Alternative Fuels and Raw Malerials,”
11.5. EPA also indicates that the use of AFs results in reduced emissions of greenhouse gases.
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Evaluation of Traditional Fuels
(Category 1 Fuels)

GCC may categorize certain proposed AFs as traditional fuels which is defined under 40 CFR 241.2 andare not
treated as a solid waste. Proposed AFs that meet the definition are: (1) fuel oil and liquid fuel, {2) asphait, (3)
used oils, and (4) wood chips, wood scrap, and forest products. Fuel oi], liquid fuel, and asphalt are covered
under the first part of the definition and are fuels managed as a fuel product including fossil fuels and their
derivatives. Used oils, wood chips, wood scrap, and forest products are covered under the second part of the
definition and are alternative fuels developed from virgin materials that can now he used as fuel products,

As a coal derivative, asphalt is considered a traditional fuel. GCC will use asphalt from a variety of sources,
including asphait shingles.

Additionally, GCC will document when any used oil utilized for this AF project meets the specifications outlined
in 40 CFR 279.11. Only used oil that does not exceed the allowable limits shown below in Table 4-1 are subject
to 40 CFR 279 when burned for energy recovery, and are considered a traditional, or Category 1, fuel per the
definition in 40 CFR 241.2, When used oil is not on-specification, meaning it exceeds the thresholds in Table 4-1,
that il would not be a traditional fuel and would instead be subject to the same criteria and Category 3 and
Category 4 fuels are subject, as described later in this section.

Tabie 4-1. On-Specification Thresholds for Used Gil (40 CFR 279).

Constituent/property Allowable Level
Arsenic 5 ppm maximum
Cadmium 2 ppm maximuom
Chromium 10 ppm maximum
Lead 100 ppm maxinum
Flash Point 100 degrees F minimum
Total Halogens 4,000 ppm maximum

If the used ail exceeds any these allowable limits, it is then subject to 40 CFR 279.60. GCC will comply with all
applicable regulations in regards to used oil. The use of non-hazardous used oils as an AF in cement kilns is weil
established, with 16% of ceinent plants reporting using used oil as an AF in 20064,5

Evaluation of Specific Non-Waste Determinations under 40 CFR 241.4(a)
(Category 2 Fuels)

To determine whether the AFs are a solid waste or a non-waste fuel, GCC may also assess whether any of the AFs
falls under any of the categories previously approved by U.S. EPA to be non-waste fuels (i.e., those fuels listed
under 40 CFR 241.4(a)).7 Of the proposed fuels, scrap tires, C&D wood, and raiiroad ties fall under this category
pursuant to 40 CFR 241.4(a)(1), 40 CFR 241.4{a)(5), and 40 CFR 241.4(a)(7), respectively.

4() CFR 241.4(a)(1) stipulates that scrap tires that (1) are managed under the oversight of established collection
programs and (2) are not discarded are non-waste fuels when used as fuel in a combustion unit, such as the kiln

4 EPA. 2008. “Cement Sectar Trends in Beneficial use of Alternative Fuels and Raw Materials”

7 Note that the February 7, 2013 revision to the NHSM Rule included codified determinations that certain NHSMs are non-wastes
when used as fuels. NHSMs that are considered on the categorical list of non-waste fuels do not need to be shown to meet the
legitimacy criteria that determines whether the NHSM is a nen-waste on a site-by-site hasis {78 FR 9137).
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frames, and releases to the environment are prevented;

» Meaningful heating value (typically around 5,000 Btu/ib or greater) and used as a fuel in a combustion
unit that recovers energy; and

» (ontains contaminants or groups of contaminants at levels comparable in concentration or lower than
those in traditional fuels which the combustion unit is designed to burn.

If the AFs fall into one of the aforementioned categories and also satisfy the applicable legitimacy criteria, then
the AFs are not considered to be a solid waste when combusted. Ifa NHSM is not included in the categories of
40 CFR 241.3(b} and does not qualify for a categorical non-waste determination under 40 CFR 241.4(a), then the
NHSM is considered a solid waste when combusted.? Any NHSM that is included in the categories of

40 CFR 241.3(b) but does not meet the applicable legitimacy criteria under 40 CFR 241.3{d) is also considered
to be a solid waste when combusted.

Evaluation af the “Processing” Criterion under 40 CFR 241.3{b)(4)

40 CFR 241.3(b) describes how to treat waste which is used to derive fuel. Specifically, 40 CFR 241.3(bj{4)
reads as follows:

Fuel or ingredient products that are used in a combustion unit, and are produced from the processing of
discarded non-hazardous secondary materials and that meet the legitimacy criteria specified in paragraph
(d)[1) of this section, with respect to fuels, .... The legitimacy criteria apply after the non-hazardous
secondary material is processed to produce a fuel or ingredient product. Until the discarded
non-hazardous secondary material is processed to produce a non-waste fuel or ingredient, the discarded
non-hazardous secondary material is considered a solid waste and would be subject to all appropriate
federal, state, and local requirements.

In order for AFs to be included in the category above, the Facility must adequately “process™ discarded NHSMs.
The definition of “processing” is critical to this determination and is provided helow, as defined at 40 CFR 241.2:

Processing means any operations that transform discarded non-hazardous secondary material into a
non-waste fuel ... Processing includes, but is not limited to, operations necessary to: Remove or destray
contaminants; significantly improve the fuel characteristics of the material, e.g., sizing or drying the
material in combination with other operations; chemically improve the as-fired energy content; or improve
the ingredient characteristics. Minimal operations thatresult only in modifying the size of the material hy
shredding do not constitute processing for purposes of this definition.

GCC proposes to receive the AFs listed in Table 3-1 for use in the Facility’s kiln system. Upon receiving the AFs,
GCC will ensure they are sufficiently processed either off-site at the originator, stores, distributors by a third
party, or as necessary on-site by GCC. Processing AFs will be conducted as necessary to maintain product
quality, improve comhustion characteristics, or remove contaminants, to ensure stable combustion conditions
are maintained in the kiln when utilizing AFs. Processing may include, but are not limited to, the following as is
necessary:

» Inspect and remove debris
» Physical removal of contaminates (mechanical means to remove dirt and debris)

9 Note that it is possibie for EPA to specifically list an NHSM as a non-waste fuel at 40 CFR Part 241.4{a) by following the petition
reguirements cited at 40 CFR Part 241.4(b). Additionally, a NHSM that is used as a fuel and not managed within the control of the
generator may be granted a non-waste determination from EFPA hy following the application requirements stipulated at
40 CFR 241.3{c).
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5,000 Btu/lb or greater.'3 The AFs are expected to have an energy content of 5,400 Btu/lb to
19,000 Btu/ib (see Tahle 4-3). Therefore, the AFs have a meaningful heating value.

{(iif) The non-hazardous secondary material must contain contaminants or groups of contaminants at
levels comparable in concentration to or lower than those in traditional fuel(s) which the combustion unit
is designed to burn. In determining which traditional fuel(s) a unit is designed to burn, persons may
choose a traditional fuel that can be or is burned in the particular type of boiler, whether or not the
combustion unit is permitted to burn that traditional fuel, In comparing contaminants between traditional
fuel{s) and a non-hazardous secondary material, persons can use data for traditional fuel contaminant
levels compiled from national surveys, as well as contaminant level data from the specific traditional fuel
being replaced. To account for natural variability in contaminant levels, persons can use the full range of
traditional fuel contaminant levels, provided such comparisons also consider the variability in
non-hazardous secondary material contaminant levels. Such comparisons are to be based on a direct
comparison of the contaminant levels in both the non-hazardous secondary material and traditional
fuel(s) prior to combustion,
The AFs meet this criterion. This criterion requires a comparison of the concentration of contaminants
typically found in traditional fuels and the corresponding concentration of each respective contaminant
present in the AFs to be used at the Facility. Contaminants of interest are the nine Clean Air Act (CAA}
Section 129(a)(4) pollutants and the hazardous air pollutants (HAP) listed in CAA Section 112(b}.** In
determining which traditional fuel the unit (kiln} is designed to burn for comparing contaminants, it is
assumed that the AFs will be combusted in a unit which is designed to burn coal. '

Thus, the contaminant concentration ranges of the AFs are compared to those in the traditional fuel of
coal. For traditional fuel data, as stated in the rule excerpt above, fuel contaminant concentrations may
be compared using ranges compiled from nationai surveys. National survey data is available for
contaminant concentrations in traditional fuels from U.S. EPA’s Office of Air Quality Planning and
Standards {(0AQPS). GCC has compiled data on the contaminant levels of its proposed AFs through
testing of fuel samples from their suppliers or through publicly available research (see Table 4-3). The
AFs proposed to be used at the Facility are expected to be similar in contaminant concentrations to the
AFs tested in the aforementioned references.

Using the references outlined above, we found overall that the AFs and coal have a comparable level of
contaminants, As further demonstrated in Section 5 of this application, GCC expects no increase to
emissions as a result of supplementing coal with AFs except for CO.

Review of Available Alternative Fuels Information

As mentioned previously, AF use in cement kiins has grown rapidly in recent decades. With this growth, the
number of available “Category 3" and “Category 4” AFs has also increased, particularly waste-derived AFs. To
ensure that the proposed AFs in this AF project meet NHSM criteria, GCC has researched avaitable information
about these fuels and determined that they meet all applicable criteria to be considered non-waste fuels, as
indicated in Table 4-2 below.

13 Per 76 FR 15482, "Except as otherwise noted, to satisfy the meaningful heating value criterion, the non-hazardous secondary
material must have at least 5,000 Btu/Ih, as fired {accounting for moisture], since the as-fired energy content is the relevant
parameter that must be assessed to determine if it is being discarded rather than used as a fuel for energy recovery.” This
benchmark was reinforced in the final NHSM Rule under 78 FR 9172.

1 Per 40 CFR 241.2.
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Table 4-3 is primarily composed of data analysis performed by GCC on fuel samples provided by the fuel
suppliers, with some noted supplementation with publicly available data.

Asnoted in the table, some AF samples contained an amount of fluorine above the upper limit for the
contaminant range for coal or the non-detect (ND) limit of the test for fluorine was above the upper limit for the
contaminant range for coal. GCC has summed the balogens {fluorine and chlorine, called “Total Halogens” in
Table 4-3) to show that their combined amounts are comparable to, or lower than, the amount of halogens in
coal. U.S. EPA has previously stated that it is acceptable to group contaminants based on similar physical and
chemical properties, such as low-volatile metals or halogens, which influence behavior in combustion units prior
to the point where emissions occur.’® Inregards to halogens, 11.S. EPA stated “Grouping of the total halogens
chlorine and fluorine would be appropriate,” with the caveat that this would need to be evaluated on a “case-by~
case basis."1% 1.5, EPA reiterates this point in several comfort letters, including those previously cited, where
contaminants were grouped because individual contaminant levels exceeded the range of coal contaminant
leveis‘ifﬁ',lﬂ,lg

Inregards to specifically fluorine, U.S. EPA has confirmed several times, through comfort letters, that a test
resuit of “less than 200 ppm” is “comparable” to coal.20.2t In one letter, U.S. EPA specifically addresses the same
situation of fluorine tests with an ND limit of 200 ppm, in confirming an engineered fuel as a non-waste:

“... the detection limit for flucrine (<200 ppm as tested for all three groups of fuels} is slightly higher than
the level for the cited coal values in the table (178 ppm}, but is also within a small acceptable range.”22

Therefore, with the majority of GCC's proposed AFs having less than 200 ppm of fluorine {based on the ND
limit}), the AFs would satisfy the contaminant legitimacy criteria without grouping halogens.

In summary, all of the proposed fuels meet the Jegitimacy criterion for contaminant levels when compared to
coal. This conclusion is aiso based on the assumption that additional constituents for which the some of the AFs
are not tested are present at levels comparable to or less than those in coal based on GCC's knowledge of the
material. GCC will also subject AFs to comprehensive testing before introduction into the fuel stream,

Currently available research on several of the fuels is summarized below in support of the determinations in
Table 4-2. GCC understands that it must verify that “Category 3” AFs used in the Facility’s kiln meet NHSM
criteria, despite previous U.5. EPA confirmation or determination of a similar AF as non-waste.,

1578 FR 9146,

1511/12/2015 EPA Response To Evergreen Recycling Salutions Regarding Evergreen Fuel

7 8/22/2013 EPA Response To Waste Management Regarding Specfuel

M 6/4/2014 EPA Response To N-Viro International Corporation Regarding Biosolids

1 11/8/2016 Non-Hazardous Secondary Materials (NHSM) Clarification Letter Regarding BDF

20 3/16/2012 EPA Response To DTE Energy Services Regarding Biosolids

2t 11/12/2015 EPA Response To Evergreen Recycling Solutions Regarding Evergreen Fuel

22 4/3/2010 EPA Response To Lhoist Regarding Engineered Fuel Products

GCC Dacotah, Inc. | Permit Application for Alternative Fuels

Trinity Consultants 16






Refuse Derived Fuels (RDFs)/Engineered Fuels

There are numerous examples of EPA confirming that RDFs/engineered fuels of varying compositions meet
NHSM criteria,26.27.28,29,30.31,32.3334,3536 Typically, RDFs/engineered fuels are composed of varying amounts of
some, or all, of the following raw materials:

Plastic

Paper

Textiles

Fiber (textile and paper)
Cardboard

Rubber

Oils

Soy-based inks

Waxes

C&D material

industrial, retail, and residential wastes
Municipai solid waste (MSW)
Recyclables
Biosolids/biomasses

VW Y VYN Y VY Y Y Y Y Y Y

Various RDFs are manufactured by third parties prior to being transferred to the Facility. The overall process
begins with the acceptance of source materials at a materials recovery facility (MRF). The source materials are
generally in the form of commingled municipal, commercial and institutional waste streams, such as those listed
above. The MRF, which is specifically designed to handle the source materials, receives, sorts, processes, and
stores recyclable materials such as plastic, glass, and ferrous and non-ferrous metals. The appropriate materials
from the MRF, which are those that are beneficial as fuel, represent the primary feedstock for the RDF. The
primary feedstock is processed into RDF at the MRF or transported and processed at a separate engineered fuel
processing facility.

The primary RDF feedstock can also be augmented by several different types of materials and/or NHSMs in the
fuel production process. Commercial, institutional and industrial (C&1} byproducts with known composition are
also added to the primary feedstock to improve the overall fuel characteristics.

EPA has noted that processors use a combination of source control, inspection, sorting and screening o meet
customer specifications for other fuels.3? Although certain equipment components and the type/brand of the

#610/5/2011 EPA Response to International Paper Products Corporation Regarding Paper

2711/14/2011 Fueil Pellets and the Definition OF Solid Waste When Burned in a Combustion Unit in Accordance with 40 CFR
28 4/3/2012 EPA Response to Lheist Regarding Engineered Fuel Products

23 8/4/2012 EPA Response to Recommunity Regarding Reengineered Feedstock

30 2/6/2013 EPA Response to Roaring Springs Regarding Fuel Cubes

315/8/2013 EPA Response to VEXOR Technology Regarding Engineered Fuel from Industrial Sources

3 8/22/2013 EPA Response to Waste Management Regarding Specfuei

2 12/9/2013 Status of Engineered Solid Refuse Fuel {SRF) Under the Non-Hazardous Secondary Materials {NHSM] Ruie
% 9/29/2014 EPA Response to WERC-2, Inc. Regarding Process Engineered Fuel

3510/31/2014 EPA Response to Pellet America Corporation Regarding Fuel Peliets

3 11/12/2015 EPA Response to Evergreen Recycling Solutions Regarding Evergreen Fuel

37 Additions to List of Section 241.4 Categoricat Non-Waste Fuels; April 14, 2014 proposed rule; Page 21011,
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Furniture Fiber Moterials from Carpet Recycling (Carpet Scrap)

Materials from carpet recycling (carpet scrap} was identified as an “emerging material” in 2008 by U.S. EPA and
has already been used asan AF in cement kilns, aided by the organization Carpet America Recovery Act (CARE),
an organization formed to promote diversion of commercial and residential carpet scrap from landfills to
beneficial uses. Use of carpet scrap in cement kilns as a non-waste fuel has increased dramatically since 2008,
when the amount was around 2 million pounds; in 2015 that number peaked at 120 million pounds, dipping
down to 89 million pounds in 2016, representing about 20% of the use for recycled carpets. It should also he
noted that carpet scrap is primarily composed of plastics, a material that is included as an ingredient in
numerous fuels confirmed by EPA to be meet NHSM criteria, described further in the subsection on plastics.

Additional information about Furniture fiber as an NHSM is presented in a comfort letter in Appendix D.

Vehicle Fluff/Automohile Shredder Residue (ASR)

Automobile shredder residue (ASR) was identified as an “emerging material” hy 1.5, EPA and the PCA E&E
Committee Alternative Fuels and Raw Materials (AFR) subcommittee.#* ASR contains the plastic and other non-
metallic materials left after scrap automohiles are shredded, with about 5 million tons of ASR generated
annually according to the Argonne National Laboratory in 2003. There has heen previous research by
automobile manufacturers, automobile recyclers, and the PCA regarding the use of ASR (or “vehicle fluff") as an
AF in cement kilns. Whiie there is potential for copper and mercury presence in ASR, as shown hy thedata in
Table 4-3 these contaminants would be comparable to, or lower, than the contaminant levels of coal. GCC would
continue to comply with the applicable requirements in the NHSM rule to maintain the ASR as a non-waste fuel.
Further evidence that ASR meets NHSM criteril is provided in Appendix D.

Mixed Plastics

EPA has previously identified mixed plastics as an “emerging material” in regards to their use as a fuel in cement
kilns, with several cement kilns already utilizing plastics as a non-waste fuel.*? Plastics potentially provide a
large fuel supply, with nearly 30 million tons of plastic being generated from MSW and other sources annually. 3
A primary concern with the use of plastics is adequately removing chiorinated plastics to keep emission levels
comparable to coal contaminant levels. However, cement kilns must limit the amount of chlorine fed into the
kiln to maintain clinker quality, so chlorine would he limited regardless of required contaminant limits.**

Many RDFs, as described in the RDF subsection, contain plastic as a minor or major ingredient. Maost of the
companies who received non-waste confirmations from EPA through comfort letters mentioned plastic as an
ingredient, without disclosing precise RDF compasitions, with two exceptions:

» Inthe “2/6/2013 EPA Response to Roaring Springs Regarding Fuel Cubes,” U.S. EPA confirmed that
a fuel cube produced by Roaring Spring Biofuel composed of 70% paper and 30% plastic would be
considered a non-waste fuel, and it was noted that the recipe for the fuel cubes could vary with
plastic comprising between 15 and 50%.

# CARE. 2017. CARE 2016 Annual Report.

# EPA, 2008. “Cement Sector Trends in Beneficial use of Alternative Fuels and Raw Materials.”

2 EPA. 2008. “Cement Sectar Trends in Beneficial use of Alternative Fuels and Raw Materials.”

43 EPA. 2006. “Municipal Solid Waste Generation, Recycling, and Disposal in the United States: Facts and Figures for 2006”
4“4 EPA. 2008. "Cement Sector Trends in Beneficial use of Alternative Fuels and Raw Materials.”
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Table 5-Z. Current Short-Term Limits

Current Limit Continuous Changes
Polhitant . n . Changes? Monitoring B!
in K6 Permit Due to AFs
Method
F-PM1o 11.7 1b/hr No Change CEMS No
NOx 9792 h/hr No Change CEMS No
502 423.11tb/hr No Change CEMS No

Table 5-2 provides short-term emission limit for Kiln 6 system. As noted below, except for proposing a new PAE
level for CO due to proposed AFs, there are nio other emission changes.
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requirements for units constructed after August 17, 1971 and not subject to the existing NSPS Suhpart F
requirements for units modified after june 16, 2008. GCC will continue to comply with other applicable NSPS
Subpart F requirements. The kiln s also subject to NESHAP Subpart LLL, as noted in the previous section, whicl
is more stringent than the currently applicable NSPS Subpart F requirements. GCC's compliance with NESHAP
Subpart LLL therefore guarantees compliance with the applicable NSPS Subpart F requirements.

Subpart Y - Standards of Performance for Coal Preparation Plants

NSPS Subpart Y establishes standards for performance for PM for each of the following facilities located at coal
preparation and processing plants that process more than 200 tons of coal per day: coal processing and
conveying equipment {including breakers and crushers), coal storage systems, and coal transfer and loading
systems. The applicable Hmits for a facility is dependent on its date of construction, reconstruction, or
modification.

The Facility contains several pieces of equipment subject to Subpart Y, including transfer towers for raw
material and coal, truck and railcar unloading of raw materials, and a storage building for raw materials. This
facility will be unaffected by the proposed AF project, because the proposed AF project involves changes only to
fuel used in the cement kiln, not the handiing of raw materials used in clinker production or the handling of coal.
The only change may be a reduction in emissions from these coal handling facilities, due to a decreased use of
coal.

The proposed AF project will also not involve the installation/modification of coal preparation and processing
affected facilities under NSPS Subpart Y. Therefore, Subpart Y is not applicable to this AF project.

Subpart 000 - Standards of Performance for Non-metallic Minerai Processing Plants

NSPS Subpart 000 sets forth the standards of performance for PM for each of the following facilities located at
fixed or portable nonmetallic mineral processing plants that are constructed, modified, or reconstructed after
August 31, 1983: crusher, grinding mill, screening operation, bucket elevator, helt conveyaor, bagging operation,
storage bin, and enclosed truck or railcar loading station.

Only one piece of equipment at the Facility is currently subject to Subpart 000: the primary crusher system.
This system receives quarried raw materials at the crusher hopper, feeds the material to the emissions control
plan crusher, crushes, and conveys/transfers the materials to the limestone/shale dome through transfer
towers. This system wili be unaffected by the proposed AF project, because the proposed AF project involves
changes only to fuel used in the cement kiln, not the raw materials used in clinker production.

The proposed AF project will also not involve the installation/modification of nonmetallic mineral affected
facilities under NSPS Subpart 000. Therefore, Subpart 000 is not applicable to this AF project.

Subpart CCCC - Standards of Performance for Commercial and Industrial Solid Waste Incineration Units
(ciswn

NSPS Subpart CCCC establishes standards for CISWTunits, including preconstruction requirements that apply to
planning the CISWI unit and operating requirements such as emission limits. Subpart CCCC emission Hmits
apply to nine air pollutanis (i.e, particulate matter, carbon monoxide, dioxins/furans, sulfur dioxide, nitrogen
oxides, hydrogen chloride, lead, mercury, and cadmium) from four categories of solid waste incineration units;
municipal solid waste; hospital, medical and infectious solid waste; commercial and industrial solid waste; and
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# ARSD 74:36:05 -~ Operating Permits for Part 70 Sources
o The Facility is a Part 70 Source and therefore, Rule 74:36:05, applies to the facility, ARSD
74:36:05 establishes the procedures for obtaining and modifying a Part 70 operating permit
from DENR. o

o Asdescribed under ARSD 74:36:05:08, a person who owns or aperates a Part 70 source is
required to submit a timely and complete application to DENR for emission units involved with
a modification. A Title V permit modification application is timely if it is submitted to the DENR
within twelve months after commencing operation of the AF project. An application is complete
if it meets the requirements cited in ARSD 74:36:05:12 and ARSD 74:36:05:13.

o GCC will submit a timely and complete Title V permit modification application within twelve
months after commencing operation of the AF project. Within the twelve month period prior to
submitting the timely and complete permit application to DENR and until DENR issues a
modified Title V Operating Permit, GCC will operate the emission units affected by the AF project
under the construction permit issued by DENR.

»  ARSD 74:36:06 - Regulated Air Pollutant Emissions
¢ ARSD 74:36:06 outlines emission standards for fuel burning units, process industry units,
incinerators, and waste wood burners. GCC does not operate waste wood burners at the
Facility. '

o Per ARSD 74:36:01:01(31), “fuel burning unit” is defined as follows: a furnace, boiler, apparatus,
stack or any of their components used in the process of burning fuel or other combustible
material for the primary purposes of producing heat or power by indirect heat transfer. The
Kiln 6 does not produce heat by indirect heat transfer. Additionally, there are no other
combustion units that are impacted by the AF project. As such, the emission standards for fuel
burning units codified at ARSD 74:36:06:02 do not apply te emission units atfected by the AF
project.

o Per ARSD 74:36:01:01(35), “incinerator” is defined as follows; a furnace used to burn solid
waste to reduce the volume of the waste by removing its combustible material. GCC does not
combust solid waste at the Facility with the intention of reducing waste volume. As such, the
emission standards for incinerators codified at ARSD 74:36:06:04 do not apply to emission units
located at the Facility.

o GCCdoes not operate process industry units at the Facility that are impacted by the AF project.
The alternative fuels handling and processing will occur outside of the facility.

>  ARSD 74:36:07 -~ NSPS
o ARSD 74:36:07 incorporates the NSPS codified at 40 CFR 60 by reference. Please referto
previous section of this report for information on NSPS applicability to the AF project.

»  ARSD 74:36:08 - NESHAP
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»  ARSD 74:36:17 - Rapid City Street Sanding And Deicing
o There are no portions of ARSD 74:36:17 that apply to the proposed AF project. -

»  ARSD 74:36:18 - Regulations for State Facilities in the Rapid City Area
o There are no portions of ARSD 74:36:18 that apply to the proposed AF project,

»  ARSD 74:36:20 - Constructions Permits for New Sopurces or Modifications
o Per ARSD 74:36:20:02, a person may not construct, install, modify, or operate any source or unit
likely to cause the emission of air pollutants into the ambient air or any equipment that prevents
or controls the emission of air pollutants into the ambient air until a construction permit has
beenissued by the DENR. This application serves as GCC’'s requirement to submit an application
for a construction permit to be issued by the DENR.

» Complete Application And DENR Review
¢ ARSD 74:36:20:05 requires that GCC demaonstrate the modification to an existing source will not
prevent or interfere with the attainment or maintenance of an applicable national ambient air
guality standard. Since the AF project does not result in a significant net emission increase of
any regulated NSR poilutant, the Facility will not result in an ambient air quality standard to be
exceeded.

o Inaccordance with ARSD 74:36:20:07, GCC must include the following information listed in
Table 7-1 in a construction application in order for DENR to deem the application compiete.

Table 7-1: Complete Application Requirements

Requirement Location in the Application
General Company Information: Appendix A
Conipany Name and Address
Qwners Name and Address
Plant Site Manager
Description of the Plant, Processes, and Products Section 2
Emissions Informatian: Section3, 4,5, 6
fdentification/Description of all emission units
Fuels, fuel use, raw materials, and production rates
Identification/Description of air pallution control
equipment
Limitations on Source Operation Affecting Emissions or
any work practice standards, as applicable
Other information required by any applicahle
requirements (e.g. stack height, emission unit locations,
flow rates, building dimensions, stack parameters)

Copy of Prepared Plans and Equipment Specifications N/A
Signed and notarized certification of applicant form Appendix A
Air Dispersion Modeling Results, as applicable N/A
Stack Test Performance Testing Results, as applicable N/A
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o Per ARSD 74:27:08:10, an application to amend a permit far a facility expansion must be
submitted to the secretary within 180 days hefore the proposed date on which construction for
the expansion is to begin. All other applications to amend a permit must be submitted at least
90 days before changes are implemented. GCC will submit a timely and complete permit
amendment application for SW permit 11-12. DENR will notify GCC within 90 days after
submission of the application whether or not the application is complete,

¥ ARSD 74:27:09 ~ Solid Waste Permit Applications
o ARSD 74:27:09 lists the following requirements for a complete permit application:

Signature of an authorized agent - for a corporation, a principal executive officer of at
least the level of vice president,

Submit 3 copies of the application to the secretary, file one copy with the county
commission, and file one copy with the municipality nearest to the facility.

Provide general information as required by ARSD 74:27:0%:03(1) including contact
information, facility location, facility category, anticipated operation / construction
dates, types and characteristics of waste handled, etc.

Provide design and construction details as required by ARSD 74:27:09:03(2] including
design methods, data, calculations, descriptions addressing sources, types, and amounts
of solid waste received and handled over the life of the facility.

Provide maps as required by ARSD 74:27:09:03(3) including USGS topographical map,
area map, groundwater contour map, and site characterization map required by ARSD
74:27:12:03.

Provide operational information required hy ARSD 74:27:09:03(4) includingan
operational plan addressing requirements in ARSD 74:27:13, a copy of the
recordkeeping log, a copy of the contingency plan, description of waste screening
methods, description of personnel training plan, and miscellaneous infornzation.
Provide closure f postclosure plans required by ARSD 74:27:15,

Provide financial assurance information required by ARSD 74:27:16,

Provide groundwater monitoring information required by ARSD 74:27:165.

GCC will submit a separate, complete solid waste permit amendment application, containing ali the
requirements listed in ARSD 74:27:09 to the DENR Solid Waste Bureau. In addition, GCC will notify the
Pennington County as well as the Rapid City Fire Department of the proposed utilization of AFs at the facility.
The majority of the processing and storage associated with the proposed AFs will occur offsite. Should this
change, GCC will submit the new or revised DENR miscellaneous process operation forms for fuel handiing, Any
emissions resulting from these activities would most likely be negligible to minimal.
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APPENDIX A: FORMS AND FEES
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STATE OF SOUTH DAKOTA
BEFORE THE SECRETARY OF

THE DEPARTMENT OF ENVIRONMENT AND NATURAL RESOURCES

IN THE MATTER OF THE }
APPLICATION OF } '
} CERTIFICATION OF
GCC Dacotah } '
)] APPLICANT
STATE OF __ South Dakota )
)
COUNTY OF Pennington )]
L Stephen J. Post , the applicant in the above matter after being duly sworn upon oath

hereby ceriify the followmer information in regard to this application:
I have read and understand South Dakota Codified Law Section 1-40-27 which provides:

"The secretary may reject an application for any permit filed pursuant 1o Titles 344 or 43, including
any application by any corncentrated swine feeding operation for authorization to operate under g
general permil, upon making a specific finding thai:
(1) The applicant is unsuited or unqualified to perform the obligations of a permit holder based
upon a finding thar the applicant, any officer, director, partner, or resident general manager of
the facility for which application has been made:
(a) Has intentionally misrepresented a material fact in applying for a permit,
(b) Has been convicted of a felony or other crime involving moral turpitude;
{¢) Has habitually and intentionally violated environmental laws of any state or the United
States which have caused significant and material environmental damage;
(d) Has had any permit revoked under the environmental laws of any state or the United
States; or
(e} Has otherwise demonstrated through clear and cornvincing evidence of previous actions
that the applicant lacks the necessary good character and competency to reliably carry owt
the obligations imposed by law upon the permit holder; or
(2) The application substantially duplicates an application by the same applicant denied within
the past five years which denial has not been reversed by a court of competent jurisdiction.
Nothing in this subdivision may be construed to prohibit an applicant from submitting a new
application for a permit previously denied, if the new application represents a good faith aitempt
by the applicant to correct the deficiencies that served as the basis for the denial in the original
application.

All applications filed pursuant to Titles 344 and 45 shall include a certification, sworn to under
oath and signed by the applicant, that he is not disqualified by reuason of this section from obtaining
a permit. In the absence of evidence to the contrary, that certification shall constitute a prima facie
showing of the suitability and qualification of the applicant. If at any point in the application review,
recommendation or hearing process, the secretary finds the applicant has intentionally made any
material misrepresentation of fact in regard to this certification, consideration of the application

Title V (Part 70) Permit Application Form Page 5 of 6






APPENDIX B: 05/08/2013 EPA RESPONSE TO VEXOR TECHNOLOGY
REGARDING ENGINEERED FUEL FROM INDUSTRIAL SOURCES
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described in your Ietter The remainder of this letter provides the basis for our posmon If there
is a discrepancy in the n farmafmn provided to us, it cou]d ;esuif ina different mterpre!atzon

We understand that VEXOR Technology eurrently operates several facilities that develop VEF
product fuel for use as an alternative 1o coal. YEXOR Technology takes specific NHSMs from
industrial and commercial sources, and ReEngineered Feedstock, then processes the materials
into combustor-specific fuel products (as deseribed in Section A below). The manufactured
product fuels are under stood to have commercial applications i in coal~burmng combustmn units,
such as cement kilns, hme kilns, and utility boilers.

A. Processing

Processing is defined in; 40 CFR 241.2 as operations that transform discarded NHSM into & non-
waste fuel or non-waste ingrédient, including operations necessary to: femove or destroy
contaminants; significantly improve the fuel characteristics (e.g., sizing or drymg of the malterial
in combination with other operations); chemically improve the as-fired energy content; or
improve the ingredient characteristics. Minimal operations that result only in modifying the size
of the material by s_hredgimg do not constitute processing for the purposes of the deﬁmtmn.

The determination of whether a particular operation or set of operations constitutes sufficient
processing to meet the definition in 40 CFR 241.2 is necessarily a case- specsﬁc and fact-specific
determination. This determination applies the regulatory definition of processing to the specific
discarded material(s) being processed, as described in your March 14,2013 letter (and ~
supporting statement) taking into account the nature and content of the dlscarded material, as
well as the types and exient of the operanons performed on it. ‘Thus, the same operations may or
may not constituie sufficient processing under the regulation in a particular circumstance;
depending on the material being processed and the specific facts of the processing. In some
cases, certain apera‘ﬂom will be sufficient to “transform discarded rion-hazardous secondary
material into a non-waste fuel[ 1" and in other cases, the same operations may not be sufficient to
do so. -

In general, we understand that your process includes source control for specific requested
conponents that have certain fuel characteristics (for example, compnics provide you with
clean diaper tailings from the manufacture of diapers, for addition as an adsorbent),
characterization of each component’s combustion propertles contaminant removal, fuel
amendments, blending based on combustor-specific recipes, and analysis 10 ensure it meets
combustor-specific rcqmrements In your lctter, you state that the processing of NHSMs into
VEF product fuel xnvoives the following steps and operations:

7 A non-waste detet’mmmorx under 40 CFR part 241 does not preempt a state’s authority 1o regulate a non-hazardous
secondary material as a solid waste. Non-hazardous secondary materials may be reouiated s:multanenuslv as a solid
wasie by the siate, butas a non—waste fuel under 40 CFR Part 24] for the purposes of determmmg the apphcable
emissions standards under the Clean Air Act for the combustion unit in whtch it is used.
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1. Selection of Suitable Feedstock Components

You indicate that the source controls employed at commercial/industrial sites are central
to the VEF procéssing operation, selecting components with desirable fuel characteristics
and prohibiting ¢omponents with unacceptable fuel characteristics (i.e., low Btu and/or
contaminant-bearing components).

Specifically, yoti; explain that the NHSMs you process into VEF are select components
from commercia} and industrial sources, blended with ReEngineered Feedstock.

The commercial and industrial NHSMs® that you process to produce VEF are segregated
at the source before shipment to your processing facility. These materials include paper
bags, oily or waxy cardboard, coated plastics (halogen free), carbon-black (e.g., from the
production of tire rubber), oils,” resins, soy-based inks, polyols, waxes, and absorbents
(sawdust, paper, cardboard, and diaper tailings). Each of these NHSMs either enhances
the Btu value or improves the fuel characteristics, and each batch of VEF is produced to
meet an end user’s (combustor’s) specifications.

2. Management %‘md Evaluation of Selected Feedstocks

You indicate that VEXOR Technology only accepts industrial and commercial NHSMs
that have becn pre-approved in accordance with analysis plans approved by state
authorities. Under the analysis plans, each potential NHSM is characterized and
evaluated to determine if it can be used as input in producing VEF. The evalnation of
contaminant levels, heating value, and other requirements are tailored to individual
product specifications. While some VET product formutlations have different limits
based on customer specifications, all limits are within acceptable ranges as described in
the Comparability of Contaminant discussion below. VEXOR Technology does not
accept any hazardous wastes.

All inbound containers are sampled and tested, following an approved process for
fingerprint analysis (identification of presence and source of contaminants) to ensurc the
incoming NHSM matches the pre-approved material. Materials not acceptable are
disposed of by VEXOR Technology or returned to the generator for proper processing or
disposal, For example, materials found to have high levels of chlorine, sulfur, fluorine,
or metals are rejected and sent baek to the generator.

* You stated that you do not consider any of the NHSMs that you get from the industrial/commercial sites as a
municipal solid waste, In addition, you have stated that the select feedstocks [NHSMs] are not part of the
industrial/commercial sites” regular trash.

* The March 14 lener stated “Oils are tested to ensure they are not mixed with halogenated solvents via the initial
approval, test kits and outside lab analysis. If halogens are detected and 2 rebuttal is not offered, these are rejected
hack to the generator or to ap alternate facility for proper disposal. Oils with high levels of rebuttable halogens are
not included in the VEF due to the low halogen specification of the fuel.”™ Such procedures are used to ensurc the oil
is not a hazardous wasie in decordance with the 40 CFR Part 279 standards for management of used oil.
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3. Development ﬁf Recipe to Meet Combustor-Specific Requirements

In addition to pre-approval procedurcs and testing of all incoming NHSMs, you
emphasized that'you employ rigorous procedures for the selection of specific components
to achieve the specifications for the end user kiln {or other combustor) based on
parameter testing, including heating value, ash content; sulfur, and mer cury among others
necessary for spec:ﬁc kiln operations and air emissions. VEXOR Technology also
expiamed and provided information on the rigorous propnetar} procedures used when
selecting and trackms, the components it uses to meet these reqmrements. :

The companents that are selected for the recipe are further examined. Contammants that
were not identified in the initial asscssnient are temoved, incliding metais, inorganic
materials, and other contaminants not able to support combustion or, if used in a cement
or lime kiln, aré not beneficial to the produet being produced For example, a batch of
NHSM is assessed and if a component of the material is found that is not acceptable (e.g..
a brake pad), it is mechanically separated from the remainder of the NHSM using a track
hoe and removed by an operator. .

Based on your description, we understand that this process results in recipes that are
tailored to the individual Specxﬁcauons contractually agreed to’by VEXOR Technology
and its customers (regarding heating value and other specifications). For example, you
indicate that a utility boiler would have different specifications than cement or lime kilns
since the cement or lime kiln may need certain compounds or chemicals that may be
deficient in their raw material or coal that is vital to the chemical makeup Uf the product
they are pmducmg, i.e., cement or lime.

4. Blending and %Pr{_}cessirig Selected Feedstocks to the Desired Recipe

Mixing and processing recipes are followed to achieve a specification-driven fuel with
reduced pariicle size that erisures complete combustion in the firing zone.  The evaluation
of contaminant }evels heating value, and other requirements are failored to the
specifications coniractually agreed to by individual customers of VEXOR Technology

Prior to final pracessmg, addition of specific materials for the desired rec1pe can include
NEISMs to enhance combustion based on QAIQC testing. For example, carbon black and
mn-halogenated oils are added, if needed, to increase the heating value. Absorbents are
also added, if needed, at this stage or earlier in the process. The absorbents nsed include
paper, cardboard, diaper tailings, and sawdust. :

Once the seiecteﬁ NHSMs are mixed and blended, the blended material is then processed
via an operation utilizing shredders fed by conveyor systems with head magnets and

® Ferrous metals are remcvccg at three stages in the process with large magnets.



Page 5 of 9

overhead magnets used to remove metal contamination. Large pieces of NHSMs that do
not have heating value are removed prior to mixing and during the conveyor feeding
process via a visual sorting and hand removal process. The initial shredder reduces the
particle size to assist in proper mixing and blending and the associated conveyor with
head magnet removes coarse metals. The second shredder further reduces particle size
and feeds to the ﬁnal shredder via con’veyc')rs with overhead magnets and head magnets.
These remove any metals that remain. The final shredder takes the blended material to a
two dimensional pamcle size of less than 30mm,

Overall, a homofgenous material is ensured by pre-approval of the NHSMs used to
produce the VEF product fuel, analyses performed on the incoming NHSMs, and strict
adherence to the'recipe to produce a product fuel that meets the customers specifications.
Mixing and shredding of the NHSMs helps ensure a product fuel with a uniform chemical
makeup and combustion characterization,

5. Analysis of the VEF Product

Testing is conducted during and after mixing, as well as afier particle size reduction, to
ensure the VEF product fuel adheres to strict specifications for combustion and
performance in the combustion unit (including testing for contaminants). The testing is
done on a composite sample of the process batch. The quality controlled products
meeting individual specifications are then delivered to the customer. You state that the
specifications vary by customer; however, you have indicated that the contaminant
specifications provided by VEXOR Technology are the maximum levels that will be in
any VEF product fuel.

Based on this description and evaluation of your processing activities, we believe your
operations meet the definition of processing in 40 CFR 241.2, and the NHSMs from the
commercial and industrial sources are transformed into a product fuel. In partieular, this
determination is based on the following operations employed by VEXOR Technology: (1) The
prevention/removal of contaminants is achieved by limiting contaminants via source control,
removing the ferrous metals in three stages, and isolating and removing other
materials/components that would contribute to contaminants, and tesing of the final VEF fuel
product; (2) The 1mprovenlen1 of the fuel characteristics is achieved by source control, particle
size reduction through shreddmg, precise blending to meet the customer’s combustion criteria
and by creation of a fuel product that is homogenous within each batch promoting even and
controlled combustion; and (3) The chemical improvement to the as-fired energy content is
achieved, as required, by adding absorbents and other inputs with high energy content, such as
non-halogenated oils and carbon black.

The agency notes that the processing operations, as described, help ensure the creation of fuel
products with predictable fuel qualities, regardiess of the varied inputs into the process.
Furthermore, testing of the final VEF product fuel helps ensure that it meets both VEXOR’s
specifications and the contaminant legitimacy criteria.
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B. Legitimacy Criteria

Under 40 CFR 241.3(d)(1), the legitimacy ¢riteria for fuels include:

1) managemént of the material as a valuable commodity based on the follO’Wing
factors———storage prior fo use muist not exceed reasonable time frames, and -
management of the material must be in a manner consistent with an analogous fizel, or
where there is no analogous fuel, adeguately c_o_ntaxned 10 prevent releases to the
environment; :

2) the material must have meaningful heating value and be used as a fuel in a combustion
unit that recovers energy; and

3) the material must contain contaminants at levels comparable to or less than thosu in
traditional tuels which the combustion unit is desagned to burn,

1. Managed as a Vaiuabfe Commodity

Regarding the first cmericm, your letter states that the VEF product fuei is" managed asa vaiuable
commodity by both VEXOR Technology and by the end user. In general, you state that “VEF is
a commodity, pxxrchased as a fuel for useas a fuel in a manufacturing process.” You also
provided spec:ﬁc details. Specifically, VEF product fuel is stored at VEXOR Technology’s
processing site in covert;d storage areas, until the amount accumulated is sufficient for a week of
burn time when delivered to the customer. Customers purchase VEF product-fuel as a
supplement to coal and iypicaliy have a working storage capacity of 3-7 days of burn time. Your
letter also states that the storage time is shorter than for traditionial coal pile storage ata
combustion unit, where aoai is said to be stored on-site for months prior to use. The use of the
VEF product fuel reqmres additional capital and equipment for the combustor to properly store
in a covered area, convey, and burn the VEF product fuel. Covered storage prevents releases to
the environment and helps ensure the fuel stays dry and conunues 1o meet product specifications.

Based on this mformatian, we agree that the VEF product fuel is *managed as a’ valuabie
commodity,” per 40 CFR 241.3(d)(1)(i)(A) and as discussed in the NHSM final tule.” Please
note that the facilities receiving the material must also manage it as a valuable commodity for the
material to remain a non-waste fuel when combusted.

" fn the NH5SM final rule {76 FR 15520) “‘reasonable time frame™ is not specifically defined as such time frames
vary among the large number of non-hazardous secondary materials and industry involved.
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. Conchusion
Overall, based on the information provided, we believe that VEXOR Technology’s VEF product
fuel, as deseribed in your letter and supporting statement, meets both the processing definition

and the legitimacy criteria outlined above. Accordingly, we would eonsider this material.a non-
waste fuel. o . . Ll T

}

If you have any other gé;estioh’s, ﬁl_e’a_'s,i':"contac'ij_T_ab'Tes’nﬁu of m&_&ztaf_f.;t‘}? 03-605-0636.

Sincerely,

g Gl

Betsy IFevlin, Director _ _
Materjals Recovery and Waste Management Division

Enclosure
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12-Month Roling
Averape Clinker
Production tons/year

24-Month Rolling
Average CO Emissions
tons / year

Stack CO Emission
ibs/month

Clinker Production
tons/month

Month

£
December-12 49186.84965 617452.365 833039 457.87B675
January-13 19556.70194 627230.7159 27416.8 464.732875
February-13 51230.32407 634398378 652055 466.44925
March-13 58770.95459 634528.7202 B0GRL.7 460560675
Aprit-13 58337.08113 634719.8799 971628 459.399625
May-13 6073132716 636801.4633 11%988.6 468.235025
June-13 56270.6239 6371930302 92289 471249275
July-13 58738.89991 635367.0348 105794 475486525
August-13 54083.54277 631872.4399 97806.6 480691425
September-313 56755.87522 639372.8527 100406.1 493.0022
October-13 45226.35582 635615.8708 53816.2 487952275
Novemher-13 57190.26675 635745.6537 102213.1 49204835
December-13 45735.75838 6289206818 84956.1 492,736575
January-14 58518.51852 649028.7726 62292.6 50155225
February-14 54839.79387 649060.5082 1359879 511.700875
March-14 45284.40917 641396.821 119404 520.3041
April-14 41508.29034 6326015752 162652 539.25625
May-14 §7775.89947 632000.636 225166 576.462175
June-14 52397.26631 633614.7399 2086478 612152925
July-14 61007.33686 634116.7328 256245.4 656.393825
August-14 62030.34281 637640.5131 241460.3 696.79135
Septemher-14 58488.48104 637878.1013 268038 741.223675
October-14 54879.67372 636996.,1017 214778.8 77256425
November-14 60085.00992 639314.7917 1897508 798.852

GCC Dacotah Kiln CO Baseline Calcs v1.Q







APPENDIX D: SELF-CERTIFICATION DETAILS FOR SELECTED FUELS

As part of this permit application, GCC is providing self-certification details for several fuels that it would like to
begin using at this facility as soon as possible, including:

» Furniture fiber

» Mixed plastics

»  Vehicle fluff/Auto Shredder Residue (ASR)
# Wind Turbine Blade

»  Woody fiber

These details outline why GCC believes that they meet the definition of an NHSM based on how they are
processed and satisfaction of the legitimacy criteria.
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Woody Fiber Fuel - NHSM Self-Certification Documentation

I Introduction:

A. This document shows that the Woody Fiber Fuei to be utilized as an alternative fuel by GCC
meets the definition of Non-Hazardous Secandary Material (NHSM) fuel as described at 40 CFR
241. Woody Fiber Fuel may be referred to in other fiterature as woody biomass, wood waste,
shredded wood scrap, wood byproducts, or ather simifar terms. The following sections describe
Waoody Fiber Fuel and how the material meets NHSM regulations as a non-waste fuel. The
Process Description section contains a description of the cement manufacturing process,
documents how the AF is used to replace fossil fuels, and the co-benefits of using AF from an
environmentat standpoint.

8. The Woody Fiber Fuel received by GCC and used as fuel consists of wood or wood-like cellulosic
material that has been selected, cleaned, processed and biended to make suitable fuel for use in
GCC cement kilns. The Woody Fiber Fuel is essentially made up of woody hiomass, but may
contain small residual amounts of metal particles, dirt, glass, plastic, ar paper.

1. Many of the component materials that make up The Woody Fiber Fuel can be readily
identified as clean cellulosic biomass as described in the definition in 40 CFR §241.2
Definitions. The purpose of this document is to show that The Woody Fiber Fuel is made up
of materials that:

a. Are already specifically referenced in the definition of Clean Celfulosic Biomoss in 40 CFR
§241.2 {“Clean Biomass™; of,

b. Bear strong chemical and physical similarities to the definition of clean cellulosic
biomass but are not specifically referenced in 40 CFR §241.2 definition for Clean
Celtulosic Biomass {“Biomass-Like”), and have not been discarded, meet the |egitimacy
criteria, and make a valuable contribution as a fuel for cement kilns; or,

c. Are already subject to a categorical exclusion or are chemically and physically
indistinguishable from materials which are subject to a categorical exclusion
{“Categarical Material”}; or,

d. Have not been discarded, are sufficiently processed, meet the legitimacy criteria as
further specified in this document for Woedy Fiber Fuel, make a valuable contribution
as a fuel for cement kiins but do not meet the exact definition criteria specified in a-c
above. {“Legitimized Material”}.

2. The Woody Fiber Fuel is derived from the processing of wood and wood-like materials from
manufacturing byproducts, shipping materials, scrap material from utility companies, scrap
material from commercial lumber companies, farge-scale agriculture, trimmings from
commercial and residential landscaping activities, and other activities where scrap wood has
been isolated from other materials and is collected. “Wood-like material{s},” when
referenced, means pine cones, acorns or ather tree nuts, pecan shells, watnut shells or other
tree nut shells, tree bark, and similar materials. Woody fiber may contain small residual
guantities of leaves, pine needies, and grass or weed trimmings, although those materials
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Woody Fiber Fuel - NHSM Self-Certification Documentation

Shipping materials are expected to contain nails, screws, bolts, straps, staples, lag screws,
and metal connectors; and will require processing to remove metal.'

Utility companies generate and collect wooden cable spoals, end-of-life utility poles, and
wooden shipping and crating materials. Wooden cable spools are generally considered
reusable. However, wooden cable spools are often rendered unusable by damage in the
field, and reuse of wooden cable spools is transportation intensive and generally
uneconomical. Large wooden cable spools are commonly canstructed of milled, dried
softwood such as pine, fir, or poplar held together with steel staples, nails, hoits, and studs.
Smaller spools are constructed with plywood sides and heavy cardboard centers, fastened
together by staples, nails, bolts, and studs. With sufficient sorting and processing, wooden
cable spools can be beneficially and economically used as kiin fuel. Utility poles are most
often made of Douglas fir, lack Pine, Lodgepole Pine, Pacific Silver Fir, or Western Red
Cedar.'* Utility poles are typically treated with creosote made from coal tar, oil-borne
preservatives including pentachlorophenol, and water-borne preservatives. Water-horne
preservatives include copper arsenate'® which can prevent rot or infestation by termites.
Most utility poles are currently deposited in landfills, however end-of-life utifity poles can be
used as jandscaping materiai, decking, or other lumber products such as fencing or other
structural supports.”® With sufficient sorting and processing, utility poles can be used as kiln
fuel. '

Large-scale agriculture generates substantial quantities of tree nut shefls such as almond,
pecan, or walnut shells. Tree nut shelis have limited commercial use but are often used as
fue! with limited processing.

Before processing, the material that makes up woody fiber fuel has limited fuel value due to
the highly variabie energy content, handling characteristics, and volatile content of its
constituents, as well as the potential presence of foreign material. The source materials are
generally low in contaminants but still require selection, sizing, metal removal, sorting,
blending, and homogenizing.

Woody Fiber Fuel is primarily made up of wood particles and chips. It is a low-density solid
material with particle size distribution characteristic of shredded or crushed fungible
commodities. Maximum particle size is determined strictly by the amount of processing
required to produce an efficient fue! product. Although a typical maximum particle size is 4-
6” nominal or less, fuel product requirements are dictated by the type of fuel feed
equipment and fuel feed point in the kiln system. Processing of source materials to make

01 0, Anderson, “WOOD CRATE Design Manual,” Agriculture Handbook, Published February 1964, accessed April
3, 2019, https:/fwww.fpl.fs.fed.us/documnts/usda/ah252.pdf

1 Nicole Barone Callahan, “Wood Utility Pole Life Cycle,” The Environmental Literacy Counci, fast modified 2015,
accessed Aprit 3, 2019, https://enviroliteracy.org/envirenment-society/life-cycle-analysis/wood-utility-pote-tife-

2 EPRI, “Wood Utility Pole Life Cycle,” Electric Power Research institute, Published 2002, accessed Aprif 4, 2019,
http://wooddoc.org/utils/General/EPRI_Treated_Wood_Pales_in_Use_In_the_Environment_QA.pdf
3 Cailahan, “Wood Utility Pole,” 2015
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Woody Fiber Fuel - NHSM Self-Certification Docurnentation

generators are subject to regular audit to assure continued adherence to the established
performance standards. o

In cases where source material is obtained from Industrial Generators, Large Commercial
Generators, Agricultural Generators or Small Commercial Generators, Generator
performance is managed under a Materials Management Agreement {“Agreement”). The
Agreement terms stipulfate non-waste status of source material and require the Generator
to certify non-waste source material status. The Agreement terms also stipulate product
controf from the point of generation, controt of inventories, rejection of hazardous waste or
solid waste, isolation from contaminants, identification and handling of non-conforming
source material, and consistency of product makeup. Each Agreement includes a
specification of each source material received, including sampling regimen and frequency.

In cases where the source material is generated from manufacturing processes, the source
material is collected at the point of generation and transferred to storage at the source
facility. The source material may be mixed or comingled with similar source materials
originating in the same facility. Source materials may not be mixed or commingled with
trash, refuse, contaminants, or any materials that do not fit the description of constituents
of Woody Fiber Fuel. For example, in the manufacture of log homes, posts, poles, or
dimension lumber, if bark or wood chips are generated at different points in the
manufacturing process, the bark and wood chips may be mixed in the same inventory at the
source facility but may not be mixed with plastic, paper, oils, trash, etc. Small incidental
quantities of materials, such as plastic surveyors’ flagging from forest operations are
considered normal and acceptable. Source materials at the generator facility will be stored
in areas designated for the specific purpose, and those areas are maintained to prevent
cross contamination with materials that are not components of the saurce material for
Woody Fiber Fuel.

in the case of Municipal Generators, post-consumer woody fiber, including wood, tree
trimmings and yard trimmings is received as a non-comingled stream at municipal waste
facilities. In 2013, nearly 20 percent of the total material received was identified as wood or
yard trimmings. Municipal facilities received just over 50-million tons of wood and yard
trimmings, 60 percent of which was recycled, composted, or combusted for energy
recovery. The remaining 22-million tons, was landfilled.** The recovery of multiple
beneficial products is a wel-established practice across the United States. In 2013 nearly
4,000 different municipal recycling facilities including 800 MRFs managed 262-million tons
of total material of which 125-million tons, or 47 percent, was recycled, combusted for
energy recovery, or composted.’® Post-consumer material recycling requires that materials

1 Environmental Research and Education Foundation, “Municipal Solid Waste Management in the U.S.: 2010 and
2013,” pubiished 2016.
15 1hid.
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iiii.

b.

where native forest wood is used to create marketable goods and is not intermixed
with any non-wood materials and has not been discarded.

Wood collected from forest thinning or disaster recovery operations where native
forest wood is not intermixed with any non-wood materials and has not been
discarded.

Urban wood, as described in the definition of Clean Cellulosic Biomass, is made up
of branches, sticks, bark, tree trimmings, pine cones, and similar materials that have
not been discarded and have not been intermixed with trash, refuse, contaminants,
or non-wood-like material.

Tree nut hulls, grain hulls, grain residues or simitar biomass from agricultural
operations where native forest wood is not intermixed with any non-wood materials
and has not been discarded.

Untreated wood shipping pallets that have not been intermixed with any non-wood
materials and have not been discarded. Shipping pallets may require some
processing to remove nails, staples, packing straps, and wrapping.

Biomass-Like materials as defined in Section 1.B.1.b of this document include materials
that bear strang chemical and physical similarities to the definition of clean cellulosic
biomass but are not specifically referenced in 40 CFR §241.2 definition for Clean
Cellulosic Biomass and are generated by any of the five generator types listed in Section
ILA.1 SOURCECONTROL: industrial Generators, Large Commercial Generators,
Agricultural Generators, Smali Commercial Generators, Municipal Generators. This class
of materials includes:

Untreated shipping and packing crates, spacers, dividers, blocks and similar devices
from shipping and storage operations whaose purpose is principaily the same as
shipping pallets; have not been discarded and have not been intermixed with trash,
refuse, contaminants, or dissimilar materials. These materials may require some
processing to remove nails, staples, packing straps, and wrapping material.

Untreated cross arms and braces from utility poles, wooden cable spools, untreated
structural timber, and similar wood objects whose structural makeup and chemical
contents are principally the same as shipping pallets, structural timber or dimension
lumber; have not been discarded and have not been intermixed with trash, refuse,
contaminants, or dissimilar materials. These materials may be made of hardwood
such as ash or white oak, or of softwood such as pine, fir or poplar. These objects
are frequently joined or secured by bolts, screws, nails, studs; may contain metal
wear plates, gussets, bracing, or fish plates, and are likely to require processing or
manual sorting.
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(i} If one of the constituents slightly exceeds the traditional fuei value {e.g., by 25%
or less}, the facility will document that it is comparable. The 25% will be applied
except in the case of a known human carcinogen constituent {such as for arsenic
of benzene}. The fuel specification values may be maodified in the future i
additional data is available for traditional fuels that may expand the ranges
currently in the fuel spec table. R o

(i} Inthe event any individual constituent value exceeds value described above for
the corresponding traditional fuel value, the data may be compared on a
grouping basis. The groupings that are pertinent to use for the fuel comparison
for a cement plant include: '

1. LVMs {low-volatile metals): Group includes antimony, beryHlium, chromium,
cobalt, manganese, and nickel compounds. Arsenic is not included within
the LVM group for this analysis since it is a known human carcinogen.

2. SVMs {semi-volatile metals): Group includes lead, cadmium, and setenium
compounds. '

3. Halogens: Group includes chlorine and fluorine.

4. Semi-volatile organics: Group includes Hazardous Air Pollutants identified by
EPA SW-846 Method 8270.

5. Volatile Organic Chemicals {VOCs): Group includes Hazardous Air Follutants
by EPA SW-846 Method 8260. Benzene is not included within the VOC
group for this analysis since it is a known human carcinogen.

Certain materials are subject to additional testing, regardiess of classification and regardiess
of demanstration of non-waste status. These materials have been known to exhibit periodic
high content of one or more contaminants, or may cantain one or more constituents that
could adversely affect the cement manufacturing process. This list of materials includes
grains, eastern oak bark, vineyard wood (grape vine trimmings}, hemlock bark, eucalyptus
wood and bark, other vinous material.’’ Prior to consideration as a constituent on Woody
Fiber Fuel, any of these materials shall be evaluated for halogens, alkalis, mineral content,
and metal contaminants. Caontaminant levels will be compared to contaminant ranges for
traditional solid fue! in Section 1iI, TABLE 2. '

Certain materials have a statistically high likelihood of exceeding one or more contaminant
cancentration {imits and are excluded in their entirety regardless of demonstration of non-
waste status. This group of materials includes particle board, painted wood, lacquered

¥ phyilis2, database for biomass and waste, https://phyllis.nl/, ECN.TNO
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materials to prevent inadvertent comingling. The non-conforming material is not stored at
the combustion facility and is held only as lang as necessary to arrange for proper
disposition as outlined below.

Non-conforming, non-waste material is, when possible, used in another part of the process
at the combustion facility if the non-waste material meets the definition of, and confarms to
the specifications of, a non-hazardous secondary material fuet or ingredient that is olready
gualified for use at the combustion facility AND is afready used at the combustion facility. in
this case, “non-conforming material” refers only to material that does not conform to the
specifications of woody fiber source material or Woody Fiber Fuel. tn cases where the non-
conforming, non-waste material will be used at the combustion facility, inventory records
will reflect the transfer of that non-conforming material to the correct inventory, and the
material will be handled in the manner of the material it is supplementing. If the non-
conforming non-waste material cannot be used at the combustion facitity, it will be
transferred or disposed of as appropriate.

Non-conforming, non-hazardous material that is identified as solid waste is transferred to a
tandfil that accepts the type of waste. Inventory records will reflect the transfer of that
non-conforming material to. Non-conforming material that is identified as non-hazardous
liquid waste, non-hazardaus semisalid waste or non-hazardous contained gaseous woste is
picked up by a service company that is qualified to transfer and dispose of non-hazardous
waste. Prior to transfer, non-hazardous waste is isolated and/or contained to prevent
exposure to workers or release to the environment.

Non-conforming material that is identified as hozordous waste is reported as required for
that type of waste. The hazardous waste will be picked up by a hauler qualified to haul the
type of waste identified, and delivered to a hazardous waste disposal facility. Prior to
transfer, hazardous waste is isolated and/or contained to prevent exposure to workers or
release to the environment.

PROCESSING AND REMOVAL OF CONTAMINANTS ~ Source material that is in whole form is
examined visuaily for contaminants such as plastic wrap or tabeling, glass or ceramic
hardware, and non-ferrous metal. ldentified contaminants are removed manually or
mechanically. Source material in whole form and source material in particle size sufficiently
large to capture contaminants are shredded to coarse size fractions. Shredding is foliowed
by magnetic separation to remove ferrous metals. Source materials from one ar more
sources are further shredded or chipped and screened as necessary to create a product with
uniferm maximum particle size that has handling characteristics similar to traditional solid
fuels. Source materials froam one or more sources are mixed and homogenized, either
manually or mechanically to produce a blend of consistent particle makeup and guality. The
finished Woody Fiber Fuel is passed through a magnetic separator to remove any remaining
ferrous metal.

Fage 11
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Woody Fiber Fuel and traditional solid fuel. Sulfur content of Woody Fiber Fuel compared
to the {ow end of the range of traditional fuel.

{i} i one of the constituents slightly exceeds the traditional fuel value (e.g., by 25%
or less), the facility will document that it is comparable. The 25% will be applied
except in the case of a known human carcinogen constituent (such as for arsenic
or benzene). The fuetl specification values may be modified in the future if
additional data is available for traditionat fuels that may expand the ranges
currently in the fuel spec table.

in the event any individual constituent value exceeds value described above far
the corresponding traditionai fuet value, the data may be compared on a
grouping basis, The groupings that are pertinent to use for the fuel comparison

for a cement plant include:

1.

LVMs (low-volatile metals): Group includes antimony, berylfium, chromium,
cobalt, manganese, and nickel compounds. Arsenic is not included within
the LVM group for this analysis since it is a known human carcinogen.

SVMs (semi-volatile metals): Group includes lead, cadmium and sefenium
compounds.

Halogens: Group includes chlorine and fiuorine.

Semi-volatile organics: Group includes Hazardous Air Pollutants identified by
EPA SW-846 Method 8270.

Volatile Qrganic Chemicals (VOCs}): Group includes Hazardous Air Pollutants
by EPA SW-846 Method 8260. Benzene is not included within the VOC
group for this analysis since it is a known human carcinogen

C. Thestorage and matertals management of woody fiber source material and Woody Fiber Fue! at
all phases from generation to the point of combustion meet the requirements of {40 CFR
§241.3){(c){1){iii} and {40 CFR §241.3{d{1}{I{A}.

1.

Woody fiber and Woody Fiber Fuel are not accumulated in any significant quantity or for
any significant period of time at any generator facility, at the processor, or at the
combustion facility, Typical storage time by the generator is less than three months from
the time of generation to the time the material is distributed. Storage time may vary
seasonally depending on supply, market demand for recycled material, and logistical
constraints. Commercial and industrial generators who ship by rail may be constrained by
more competitive intermodal commodities. When woody fiber source material or finished,
Woody Fiber Fuel is shipped and weighed with weights recorded on a uniform bill of lading.
Records of distribution are recorded and retained. Woody fiber source material shipped
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1. Woody fiber source material is transported in covered or uncovered trailers appropriate to
the type of material. Source material in whole farm, such as shipping pallets, blocking,
dimension lumber, utility poles and cross arms, shipping crates and cable spools, may be
transported on open flatbed trailers or rail cars. Because of their minimal tendency to
degrade, these whole materials may be stored outdoors for periods up to severat months in
the arid climates typical to GCC's plant locations. Inventories are not tracked by weight until
transferred for initial processing. After initial processing for size reduction, these same
materiafs may be stored outdoors only for limited periods of time because of the tendency
for leachates that may increase chemical oxygen demand (COD} and produce phenols,
organic compotnds and resin acids *®

Woody fiber source material that is already in chipped, shredded, or size-reduced form; or
waody fiber containing small particles such as bark, grain, nut hulls or similar particle type
are transparted in covered trailers or rall cars to contain airborne oss or water infiltration.
These materials may be stored unprotected outdoors only for limited periods of time
because of the propensity to generate leachates that may increase chemical oxygen demand
(COD) and produce phenols, organic compounds, and resin acids.*

2. Constituent refeases to water or land from woody fiber may occur from water leaching.
Releases to air are unlikely except in cases of fire. Qutdoor storage of woody fiber source
material and Woody Fiber Fuel must be covered to prevent water infiltration. Any runoff
caused by rainwater release is controfled in accordance with a storm water management
plan. The generator site, processor site, and combustion location are designed to limit
water infiltration of material, and any water generated on site is subject to the
requirements of NPDES permit requirements or similar governing requirements.

Woody fiber and Woody Fiber Fuel can catch fire by ignition or by spontaneous combustion.
When stored outdoors or indoors, woody fiber and Woody Fiber Fuel are stored in
accordance with NFPA 230 guidelines™ to prevent releases to air.

a. Piles separated from ane another by approved fire apparatus access roads.
b. Low barrier walls provided around piles to define pite perimeter and prevent creeping.

c. Physical protection provided to prevent heat sources such as steam fines, air lines,
electric motors and mechanical drive equipment from becoming buried or heavily
coated with material.

3¢ pex, john et al, “Investigating Potential Toxicity of Leachate from Wood Chip Piles Generated by Roadside
Biomass Qperations,” Farests, 2016, 7, 40; doi:10.3390/f7020040.

31 Rex, John et al, op cit.

* https://www.nfpa.org/codes-and-standards/all-codes-and-standards/list-of-codes-and-
standards/detail?code=230, accessed April, 2019.
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non-conforming material to the correct inventory, and the material will be handted in the
manner of the material it is suppiementing. If the non-conforming non-waste material
cannot be used at the combustion facility, it will be transferred or disposed of as
appropriate.

Non-conforming, non-hazardous material that is identified as solid waste is deliveredtoa
landfill that accepts the type of waste. Non-conforming, non-hazardous material that is
identified as non-hazardous liquid waste, non-hazardous semisolid waste or non-hazardous
contained gaseous waste is picked up hy a service company that is qualified to transfer and
dispose of non-hazardous waste. Prior to transfer, non-hazardous waste is isolated and/or
contained to prevent exposure to workers or release to the environment,

Non-conforming hazardous waste material that is identified is reported as required for that
type of waste. The hazardous waste will be picked up by a hauler gualified to haul the type
of waste identified, and delivered to a hazardous waste disposal facility. Prior to transfer,
hazardous waste is isolated and/or contained to prevent exposure to workers or release to
the environment.

S5DCL: 34A-6-1.3(17)  "Sofid waste," any garbage, refuse, sludge from a waste
treatment plant, water supply treatment plant, or air pollution conirof facility and other
discarded materials, including sofid, fiquid, semisolid, or contained gaseous material
resufting from industrial, commercial, and agricultural operations, and from
community activities, but does not include mining waste in connection with a mine
permitted under Title 45, hazardous waste as defined under chapter 34A-11, solid or
dissolved materials in domestic sewage or dissolved materials in irrigation refum
flows or industrial discharges which are point sources subject to permits under
section 402 of the Federal Water Pollution Control Act, as amended to January 1,
2011, or source, speciaf nucfear or by-product material as defined by the Atomic
Energy Act of 1954, as amended to January 1, 2011;
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Wind Turbine Blade Fuel - NHSM Self-Certification Documentation

I introduction:

A. This document shows that processed end-of-life wind turbine blades utilized as an alternative
fuel by GCC meets the definition of Non-Hazardous Secondary Material {NHSM) fuel as
described at 40 CFR 241. The following sections describe Wind Turbine Blade Fuet and how the
material meets NHSM regulations as a non- waste fuel. The Process Description section in the
NHSM Management Manual contains a description of the cement manufacturing process,
documents how the AF is used to replace fossil fuels, and expfains the benefits of using
alternative fuel from an environmental standpoint.

The wind turbine blade’s high content of fiberglass and ¢compuosite materials including wood,
expanded foam, epoxy coating and a steel rod render it uniisable as a commaodity. Recycling of
wind turbine blades is a relatively new deveiopmen 4 that the biades typically have a 20-year
' omprising of the blade,

f wind turbine blades i _to usable recycling

processing systems are needed for separati
components, '

B. The typical wind turbine blade consists of the fcj_'li_éwing
e Fiberglass = 76% ' )
¢ Resins {epoxy) = 18%
Wood/foam composites =2%

itilizing glass fibers: The plastic is a thermoset polymer
matrix typica ";epoxy, poiyester resin gr-vinyl ester. The glass fibers are melted sand, some
with mixtures of i[mestone or.clay. The main component of the glass is silica, with smaller
i mounts of calcaum and:'aiumzna 'AEI these'i morgamc materials are not considered fuel but

- are needed | raw materral fcr producing’ cement

; . Fuel Value: Apprm(lmate!y 45% of the entlre wind turbine blade has fuel value. The fuel

"'cdmponents include: the epaxy and _polymer-based resins on the glass fiber, wood and
expanded foam components, and the coating material on the blade. Following processing
to remove the steel rod ‘the composite mixtures of materials have an energy value ranging
from 5,200 BTU/]b 05,500 BTU/Ib,

3. Raw Material Valije: Without processing, wind turbine blades would have limited value as
fuel, due to the size and various components used to fabricate the blade. The steel rod will
be extracted during the initial sizing of the wind turhine blade. The steel will be sent as
scrap metal to a steel recycling facility to create new steel product. With > 50% of the wind
turbine blade being an inorganic material mainly composed silica, calcitim and alumina, all
these components are needed raw materials in the cement manufacturing process. When
fed to the cement kiln process as a part of the alternative fuel material, the high
temperature atmosphere in the cement kiln utiizes the energy content to maintain process

temperatures while the inorganic fraction combines with the normal raw cement mix
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Contaminants, in the form of expanded foam that contain PVC, will also be extracted where
possible prior to placing the wind turbine blades in the primary shredder. The foam
material may also be extracted following the shredding process by manually or mechanicaily
sorting out the foam on the conveyor beit feeding the stacker conveyor.

4. INITIAL PROCESSING OF WIND TURBINE BLADES: The length of wind turbine blade received
will be cut into 10" tong sections for feeding the processing system. The 10 lengths are
conveyor-fed into a primary shredding system that reduces the material to particle sizes
that facilitate efficient separation. A cross belt ferrous meétal removal system is used to

extract any ferrous metals (steel rod components) from the material. Secondary shredding

then follows to reduce the particle size to the reg mensions to be fed as a fuel to the
cement process. Size reduction and consistency inp |e size assure efficient separation

into components of the fuel material and removéd ferroust _'

5. PROCESSING OF FERROUS MATERIALS: Ferrous material that have been magnetically
separated during processing have been sized into a dimension that allows for efficient
placement into a scrap metal hulk container. ’Once full, the scrap meta “___ontamer will be
hauled to the metal recyc!e F for transportation

steei mitk,

b. FINAL PROCESSING AT THE COMBUSTEON FACILITY: Hf riecessary, to meet particle size
requtrements for feed equrpment_desngn,- urther process:ng of the Wind Turblne Blade Fuel

e _._waste determ"natton'for processed ml ft!ter fiuff based on contaminant removal and
T .:.-=suﬁ‘1(:|ent process:ng The materlais used to produce wind turbine blade are under rigid

' source control. Material recept!on protecols include visual examination to ensure materials
exchs:on Contamin: ts are removed by mechanical and manual means prior to
processmg The Win :__Qrb:ne blade is prepared for fuel use by separation and processing to
isolate the. foam matena!s with known PVC content from the remainder of the fuel material.
Initial processmg is. performed at the receiving facility and may include mechanicai or
manual separation of contaminants in the wind turbine blade stream. Final preparation
involves sizing and shredding folHowed by post PVC material separation. The resulting
material is a mixture of wind turhine blade components that maximize the beneficial
materials in wind turhine hlades while separating contaminants such as ferrous metals and
chlorinated materials. Processing of the wind turbine blade typically achieves a mixture that
represents approximately 95 percent by weight of the unpracessed wind turbine blade, with

1 United States Environmental Protection Agency {EPA), 2011-06-30 “Waste Determination for Oil Filter Fluff That
15 Burned In Combustion Units” [etter to Trendgreen Associates.
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C. The storage and materials management for Wind Turbine Blade fuel at all phases from
generation to the point of combustion meet the requirements of {40 CFR §241.3)(c)(1)(iii) and
{40 CFR §241.3{d}{1}i}{A)}).

1

Wind turbine blade material is only accumulated at the wind farm untif transportation
arrangements can be made to ship the blades to the receiving/processing facility. Typical
storage time is projected to be less than a couple of months from the time of generation to
the time the wind turbine blade is shipped. Distribution occurs by truck or rail, and the
material is weighed with weights recorded on a uniform bilf of lading. Records of wind
turbine blade receipts are recorded and retained. The wind turbine blade is subject to
regular sampling and laboratary analysis by the o :King facility.

Processed Wind Turbine Blade Fuel is a solid: ma erialin Ioose bulk form with handling
characteristics similar to low-density traditionai solid fuels, Storage and management of
processed Wind Turbine Blade Fuel at { 0
management of the traditional solid fue!s at the same GCC facilities: ._W;r_\d Turbine Blade
Fuel is delivered in trucks with dump trailers or watkmg floor trailers, or.by.rail. incoming
material is weighed, and we;ghts are compared' { ighis on the bill of !admg Material is
accounted for in accordance wrih mventory manage ment practices established for other
bulk solid fuel and raw material at the. c___ mbustion facahty Inventory is valued on a first-in-
first-out basis. Inventories commoniy contair a suppiy sufficient for 30-90 days of

operation, but i m-___  Case longer than one year. Inventory tl'me frame is comparable to the
time frame in EPA‘s specuiat:ve accumu!a ion concept in RCRA and is consistent with GCC's
solid trad:t:onal fueEs mventory manag_ 'nt time frames.

D. In accordance w:th 40 CFR §2t¥1 3(d )( }(8) and {C) Wind Turbine Blade Fuelis handledina

er. like that for tradlt:onal solid fuel 1o _prevent releases to air, water or land.

S TCLP anaiyses shdw that VO'C SVOC, and"'metal leachates from Wind Turbine Blade Fuel are
“well below RCRA hmits and well below typical values for traditional solid fuels. Risk of

atrhome releases is hke the risk of airborne releases from traditional solid fuel with mixed
particfe size.

At the proces__s'ing fa_c_i__h_’gyg' wind turbine bfade fuef production, transfer, storage, and loading
are conducted ln vay that minimizes air-borne and water-borne dispersion. Trucks
transporting wind turbine blades are not covered as the wind turbine blades have been
exposed to the elements for years. During processing, airborne releases are controlled by
enclosed process equipment or with water mist. Rainwater releases are controlled in
accordance with a storm water management plan. The processing site is designed to meet
its NPDES permit. Fugitive air emissions are governed by air permit requirements, with

controls similar to traditional solid fuels.
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installation. Wind turbine blades on existing turbine structures are replaced with new
blades at the end of their useful service life. Because the proliferation of wind power
generation is a recent phenomenon, recycling of wind turbine blade is relatively new
technique. Wind turhine blade recycling is preferred over dispesal and wind turhine blade
material is not readily reused or repurposed.

2. Wind turbine blade manufacture is a well-developed industry and the fabrication of wind
turbine blades requires rigid adherence to design specifications. The composition of wind
turbine blades and the abundance of the product indicate that recycling as fuel in cement
kilns is a viable innovation. o
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I. introduction:

A.  This document shows that the Mixed Plastic Fuel to be utilized as alternative fuel hy GCC meets
the definition of Non-Hazardous Secondary Material (NHSM} fuel as described at 40 CFR 241
Mixed plastics may be referred to in other literature as mixed-grade plastics, comingled plastics,
single-stream plastics, non-recyciab!e piastics and recyclable plastics, or Grade “n” through
Grade “m” piastics, where “n” and “m” are integers 1 through 7 that identify plastics by
makeup. Mixed plastics may also be referred to by other names from time to time. The
following sections describe the fuel derived from mixed plastics and how the material meets
NHSM regulations as a non-waste fuel. The Process Description section in the NHSM
Management Manual contains a description of the cement manufacturing process, documents
how the AF is used to replace fossil fuels, and the henefits of using AF from an environmental
standpoint,

B. GCCs alternative fuel processing facilities will receive mixed plastics from three types of sources.
These sources include manufacturers who produce quantities of plastic as manufacturing
byproducts or coproducts, commercial enterprises that aggregate large quantities of non-
comingled plastics for distribution, and municipal recovery facilities {MRFs} that receive mixed
recyclable material as a single stream that is not commingied with other materiais deltvered to
or received by the MRF, such as municipal waste {MRF’s}.

€. Source facilities are evaluated and selected based on their ability to demonstrate the technical,
operationat, and administrative capacity to adequately guarantee product control. After
selection, sources are subject to regular audits to assure continued compliance with established
performance standards.

1. Incases where the source material is generated from manufacturing processes, the source
material must be collected at the point of generation and transferred to storage at the
source facility. The source material maybe mixed or comingled only with similar material
originating from the same facility. Source materials may not be mixed or commingled with
trash, refuse, contaminants, or any other materiais that do not fit the description of mixed
plastics. The source material cannot have been recovered from refuse at the generator
facility. Manufacturing co-products include HDPE tubing scraps, printer toner cartridge
manufacturing scraps, trimmings from the manufacture of consumer goods and plastic
extrusions." Manufacturers are held to performance standards through contractual
arrangements. Due to the selection process, industrial or manufacturing source material
reguires minimal processing,

2. large commercial sources as generators {Commercial Generators}) are subject to binding
performance contracts. The contract terms stipulate non-waste status of source material
and require the Commercial Generator to certify non-waste source material status. The

1 Seott Bowen, "Taking Them Back: How Recycling Toner Containers Help the Planet," Forbes, last modified August
10, 2017, accessed January 4, 2019, https://www.forbes.com/sites/kyocera/2017/08/10/taking-them-back-how-
recycling-toner-containers-heip-the-planet/#490c4f8fb065
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Plastics are commonly assigned a Grade number from 1 to 7 which broadly identifies the
chemical makeup as well as the most commaon uses of each plastic type.”

Grade 1: Polyethylene Terephthalate {PET} — Commonly used for food and drink packaging
as well as textiles; recyciable; repurposed to make textiles, carpets, pillow stuffing, life
jackets, storage containers, clothing, boat sails, auto parts, sleeping bags, shoes, luggage
and winter coats. PETE plastics make up 96% of all plastic bottles and containers in the LLS.

Grade 2: High Density Polyethylene (HDPE) -- Commaonly used for opague packaging such as
grocery bags, mitk jugs, butter containers, etc., or for piping and semi-rigid tubing;
recyclable; repurposed to make plastic crates, lumber and fencing. HDPE is the most
commonly recycled plastic because it will not break under exposure to extreme heat or cold.

Grade 3: Polyvinyl Chloride {PVC) -- Commaonly used for toys, wrapping and non-food
contact materials; repurposed to make floaring and mobile home skirting, Generally, less
than 1% of PVC plastic is recycled each year. '

Grade 4: Low Density Polyethylene {LDPE} -- Commonly used for fiim applications such as
cleaner bags, wrapping, etc.; recyclable; repurposed to make garbage cans and lumber,
Packaging and containers made from LDPE make up about 56% of all plastic waste

Grade 5: Polypropylene (PP} -- Commonly used in food containers, car parts, etc.;
recyclable; repurposed to make ice scrapers, rakes and battery cables. Only about 3% of
polypropylene products are recycled in the U.S. '

Grade 6: Polystyrene {P5) -- Commonly used in Styrofoam food containers and as a rigid
casting for ali types of applance parts, etc.; recyciable; repurposed to make insulation,
license plate frames or rulers. Polystyrene accounts for about 35% of U.5. landfill materials.

Grade 7: All other plastics including Polycarbanate (PC) - Commonly used in bottles and
packaging as well as DVD discs. Some type 7 plastics such as Polycarbonate are not
recyclable but can be repurposed to make plastic lumber {which is often used in outdoor
decks, molding, and park benches}; many BPA products fall into this category. it is difficult
to break down these plastics once they are created, unless they are exposed to high
temperatures.

E. Mixed Plastic Fuel may be made up of alf grades commingled, have a higher representation of
Grades 2-7 or 3-7, or other combinations depending on current market forces. The overall
makeup of the mixture will vary somewhat over time but it is highly homogeneous and
consistent in the short term as required for a fuel. Grades 1 and 2 are the most commonly used
and recycled plastics and therefore are the most likely to be isolated from the product stream.®

“Alyssa Mertes, "Types of Plastic and Their Recycle Codes,” Quality Logo Products, accessed January 4, 2015,
htips://www.qualitvlogoproducts.com/proma-university/different-types-of-plastic.htm.

8 amanda Wills, "The Ultimate Plastic Breakdown,” Earth911, last modified November 23, 2009, accessed fanuary
7, 2019, https://earth911.com/eco-tech/the-ultimate-plastic-breakdown/.
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recycling or repurposing {Industrial Generators). Two, commercial-scale sources that
aggregate and distribute large quantities of sorted, non-comingled piastics to supply the
commaodities market with clean, recyciable material {Commercial Generators). Three, post-
consumer facilities where plastics are recovered from streams of from incoming recyciahle
material {MRFs).

Prior to selection as a supplier of source material, generators must demonstrate the
technical, operational, and administrative capacity to adequately guarantee product control.
Generators are expected to have established written acceptance and rejection standards,
adequate management structure, staffing for effective operation, mechanical and
administrative means 1o assure product control, and facilities that conform to accepted
norms of operation and comply with legal and environmental standards. After selection,
generators are subject to regular audit to assure continued adherence to the established
performance standards.

In cases where source material is obtained from Industrial Generators or Commercial
Generators, generator performance is managed under contr_actual relationships. The
contract terms stipulate non-waste status of source m'aterial and require the Generator to
certify non-waste source material status. The contract terms also 'stipuiate' product control
from the point of generation, control of inven_’to_rie; rejection of hazardous waste or solid
waste, isolation from contaminants, and consis'ten_cy of pmduct makeup.

in the case of post-consumer materials, isolated recyclable materials from comingled or
non-comingled streams are processed at recovery facilities {MRFs). The recovery of multiple
beneficial products is a well-established practice across the United States with nearly 4,000
different municipal recycling facilities with 800 MRFs managing 73-million tons of recycled
material operating in the U.S. by 2013.* Post-consumer materia! recycling requires that
materials processed be suitable for reentry into the recycled raw materia stream to be used
in consumer product manufacturing. Collection and delivery practices are in place to
exclude materials identified as general refuse, solid waste, or hazardous waste,’® in order to
be considered as suppliers of mixed plastic source material for GCC, MRFs must
demonstrate the same standards of material acceptance and rejection as commercial
sources. Further, MRFs must employ sorting and cleaning equipment similar to that
described in the section of this document under Section .A.2 “Material Management and
Processing at MRFs.”

2. MATERIAL MANAGEMENT AND PROCESSING AT MRFs

15 Environmental Research and Education Foundation, “Municipal Solid Waste Management in the U.5.; 2010 and
2013,” published 2016.

16 Waste Management, "Single Stream Specifications,” Waste Management, accessed January 8, 2018,
htips.//www.wm.com/recycling-services/pdfs/SingleStream. pdf.
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Screens are a type of sorting technology that are designed to separate light
materials from heavier material types. A shaft fitted with a series of rotating star
shaped discs warks to propel the light materials {paper and cardboard) forward.
Heavy materials {plastic, steel, glass and aluminum) travel backwards.*

Disc screens are flat screens that consist of an array of disks that spin on shafts. Disc
screens move the materials across the screen by means of the disc rotation, which
allows materials to be fed directly onto the screen. Disc screens are mast effective
when the fine material to be removed is denser than the farger materials.?

Rotating cylindrical screens such as trommels that are inclined at a downward angle
while the horizontal material is fed into the trommel at the elevated end and
separated as it moves down. Diameter, rotation speed, inclination, and several
other refinements are set to attain the desired outcome. In addition to providing
good size separation, trommels are particularly effective in breaking up clumps of
material that could reduce the effectiveness of other separation steps.”®

ii. Air classification with table, rake, or cyclone classifiers is utilized to separate
materials by size and density. Table and rake classifiers have been widely used in
mineral processing. Cyclone separators are ubiquitous in industry for their
simplicity and utility. Cyclone separators are used in material recovery to remove
lighter separated materials. The cyclone uses a centrifugal action that results from
the airflow moving materials to the walls of the separator. Heavier materials will
slide down the walls to exit.*

iii. Many MRFs will also utilize magnetic separators to remave ferrous materials from
co-mingled recyclables. A magnetic field is formed between the ferrous metals and
an overhead self-cleaning electromagnet or a permanent magnet. Gravity and the
gap between the magnet and the materials restricts other materials from entering
the product stream. Once removed, the ferrous materials can either be shredded or
baled.”

Electrostatic separation applies a static charge to materials passing through a static
field. The surface properties of different plastic types cause different charges to be

2! Logan City Council, "Materials Recovery,” logan.qgld.

22 Alexander 1. Dubanowitz, “Design of a Materials Recovery Facility {MRF)," Columbia.edu, last modified May
2000, accessed January 8, 2019, http://www.seas.columbia.edu/earth/wtert/sofos/dubanowitz_thesis.pdf.
23 thid.

# Ibid,

% Ihid.
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Fuel, and is isolated from other consumable materials to prevent inadvertent comingling.
The non-conforming material is not stored at the combustion facility and is held only as long
as necessary to arrange for proper disposition as outlined below.

When possible, a Non-conforming, nan-waste material is used in another part of the process
at the combustion facility if the non-waste material meets the definition and conforms to
the specifications of a NHSM fuel or ingredient that is already qualified for use at the
combustion facility AND s already used at the combustion facility. In this case, “non-
conforming material” refers only to material that does not conform to the specifications of
mixed plastic source material or Mixed Plastic Fuel. In cases where the non-conforming,
non-waste material will be used at the combustion facility, inventory records will reflect the
transfer of that non-conforming material to the correct inventory and the material will be
handled in the manner of the material it is supplementing. |f the non-conforming non-
waste material cannot be used at the combustion facility it will be transferred or disposed of
as appropriate.

Non-conforming material that is identified as non-hazardaus solid waste is delivered to a
fandfill that accepts the type of waste. Non-conforming material that is identified as non-
hazardous liquid waste, non-hazardous semisolid waste or non-hazardous contained
gaseous waste is picked up by a service company that Is qualified to transfer and dispose of
non-hazardous waste. Prior to transfer, non-hazardous waste is isolated and/or contained
to prevent exposure to workers or release to the environment.

Non-conforming material that is identified as hazardous waste is reported as required for
that type of waste. The hazardous waste will be picked up by a hauler qualified to haul the
type of waste identified, and delivered to a hazardous waste disposal facility. Prior to
transfer, hazardous waste is isolated and/or contained to prevent exposure to workers or
release to the environment.

5. SUMMARY OF THE “PROCESSING CRITERIA”: Mixed Plastic Fuel meets the requirement of
sufficient processing as supported by process descriptions used in the NSHM used as a fuel
determination®® based on contaminant removal, management, and sufficient processing.
Mixed Plastic Fuel meets the requirement of sufficient processing as supported by process
descriptions used in the non-waste determination for processed oil filter fluff ** based on
contaminant removal and sufficient processing. The materials used to make mixed plastic
fuel are under rigid source control. Materiat reception protocols include mechanical and
visual examination to reinforce material exclusion. Contaminants are removed by
mechanical and manual means prior to processing. Mixed plastic is prepared for fuel use by
separation and processing to isolate the combustible materials with low ash content and

22 Non-Waste Determinations for Specific Non-Hazardous Secondary Materials When Used as a Fuel,, 40C.FR. §
241.4 (a)5}i), {ii} and {iii) (2018).

2% United States Environmental Protection Agency (EPA}, 2011-06-30 "Waste Determination For Ol Filter Fluff That
15 Burned In Combustion Units” letter to Trendgreen Associates.
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of magnitude lower than values reported for traditional liquid fuel. Polycyclic hydrocarbons
detected in samples of mixed plastic, were lower than the upper limit for traditional solid
fuels and nearly two orders of magnitude lfower than the fower limit for traditional liquid
fuels. Chlorine and fluorine levels are lower than comparable traditional fuel values by
statistically significant amounts. Nitrogen content is approximately half of that for
traditional solid fuel. Comparable volatile organic compounds {VOCs} are generally below
the low end of the VOC range in traditional solid fuel, some by an order of magnitude or
greater.

Four compounds in the volatile organic compound group were detected in samples of mixed
plastic that are not reported in databases for traditional fuel, at very low concentration.

a. Trichlorofluoromethane was detected at levels as high as 500 mg/kg, although typical
fevels were considerably lower. Prior to 1996, trichlorofluoromethane was widely used
as a low-pressure refrigerant, as an industrial solvent, as a propeltant in aerosol cans,
and in the production of Styrofoam.* It is commonly referred to as Refrigerant-11,
Freon-11 or Fluorocarbon- 11.** There has been recent indication that
trichlorfluoromethane is still being manufactured and used as a blowing agent in parts
of central Asia.***’ o

b. 1,1,2-trichioro-1,2,2-trifluoroethane was detected at 3.00 mg/kg in one sample. 1,1,2-
trichioro-1,2,2trifluoroethane is used in freezing foods and has been used as a caoling
agent in refrigerants and air conditioners, aerosol propeltant, and a cleansing agent for
electrical and electronic components.®® It is commonly referred to as CFC-113, Freon
113, and Refrigerant 113.%° Although contact with CFC- 113 has been shown to irritate
any part of the body exposed to the chemical, it is not expected to pose any risk at the
levels reported for mixed plastics.*®

¢. Trichloroethane was detected at 5.50 mg/kg in one sample. Prior to the Montreal
Protacol, trichloroethane was widely used for cleaning metai parts and circuit boards, as

34 Nationat Center far Biatechnalogy Informatian, "Trichloramonofiuoromethane,” PubChem Compound
Database, https://pubchem.ncbi.nim.nih.gov/compound/6389¥section=Me5H-Entry-Terms.

35 ihid.

36 Stephen A. Mantzka, "An unexpected and persistent increase in global emissions of ozone-depleting CFC-11,"
nature 557 {May 16, 2018): 413, accessed December 20, 2018, https://doi.org/10.1038/541586-018-0106-2.

37 David E. Qram, "A growing threat to the azone layer from short-lived anthropogenic chlorocarbons,”
Atmospheric Chemistry and Physics, 11929th ser,, June 2017, 17, https://doi.org/10.5194/acp-17-11929-2017.
38 Nationai Center for Biotechnology Information, “1,1,2-Trichiorotriflucroethane," PubChem Compaund
Database; CID= 6428, https://pubchem.ncbi.nim.nth.gov/compound/6428#section=Synonyms.

39 The National Institute for Occupational Safety and Health, "1,1,2-Trichloro-1,2,2-trifluoroethane,” Centers for
Disease Cantral and Prevention {CDC}, accessed December 27, 2018,
https://www.cdc.gov/niosh/npg/nogd0632.html.

0 New Jersey Department of Health, 1,1,2-trichloro-1,2,2-trifluoroethane, 1, June 2000, accessed December 27,
2018, httos://nj.gov/heaith/eah/rtkweh/documents/fs/1904.pdf.
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comparable to the time frame in EPA’s specuiative accumulation concept in RCRA and is
consistent with GCC's solid traditional fuels inventory management time frames.

D. Inaccordance with 40 CFR §241.3(d}{1){B} and {C} mixed plastic is handled in a manner similar to
that for traditional solid fuel to prevent releases to air, water or land.

1.

The NHSM collected for processing at MRFs is treated as a valuable commodity as defined
by 40 CFR§241.3{d)(1}{(B} and (C) from the time the materials are transported, unioaded,
taken in as inventory, maintained and stored. Vehicles that pick-up and drop-off co-mingled
recyciables are typically front-end packers, compacter roil-offs, or covered roli-offs,*
Vehicles are enclosed so as to minimize air-borne and water-borne dispersion. They are of
adequate size to contain all material without any spillage and lack any deficiencies such as
rusting, cracking, or any other deformities. Materials are generaily delivered to a single
point, commonly referred to as the “tipping floor” and transferred to a conveyor system in
preparation for sorting. After sorting, material is stored separately in loose or baled piles far
from contact with each other or any walls to reduce fire hazard, contamination or
comingling.

Mixed plastics are highly stable in the environment and resistant to degradation that could
lead to refease of chemical constituents to air, tand or water. Mixed plastic stabiity and
resistance to decomposition also minimizes the likelihood of uncontrolled releases of
particulates to air water or land.

At the generator facility, mixed plastic collection, processing, transfer, storage, and loading
is conducted in a way that minimizes air-borne and water-borne dispersion. Trucks
transporting mixed plastics are covered to prevent airborne releases. During processing
where there is a potential to create airborne releases, airborne releases are controfled by
enclosed process equipment or with water mist. Rainwater releases are controlled in
accordance with a storm water management plan. The generator site is designed to Emit
water infiltration of material, and any water generated on site is subject to the
requirements of NPDES permit requirements or similar governing requirements. Fugitive air
emissions are governed by air permit requirements or practices appropriate for the size and
type of facility, with controls similar to traditional solid fuels.

At the combustion facility, rainwater releases from the Mixed Plastic Fuel management area
at the GCC facilities are contreiled by an NPDES storm water permit. Fugitive air emissions
are governed by the Title V air permit requirements and Title V permits are held when

45 CalRecovery Inc., Final Environmental Assessment of Materials Recycling Facility for County of Kauai (Concord,
CA: CalRecovery Inc., n.d.}, 9,

http://www kauai.gov/Portais/0/PW_Recycling/MRF/Final%20EA%20for%20MRF%20t0%20 ty%20for%20submiss
ion.pdf fver=2017-02-01-142122-240,
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section 402 of the Federal Water Pollution Confrol Act, as amended fo January 1,
2011, or source, special nuclear or by-product material as defined by the Afomic
Energy Act of 1954, as amended fo January 1, 2011,

E. Other relevant factors

1. Certain grades of mixed plastics are widely recycled, however, even in the case of readily
recyclable grades 1 and 2 plastics the manufacture of new plastics far outpaces the rate of
recycling.” Overall, in 2015 just 9.1 percent of all plastic was recycled.”’ Total generation of
plastic in the nited States was 34.5-million tons, of which 3.1 percent was recycled.
Another 5.35-million tons of plastic was combusted for energy recovery, and 26-million tons
were landfilled. Considering recycling, repurposing, and combustion for energy recovery 75
percent of all plastic generated in the United States was landfiled for lack of any market.*
Recycling rates fell slightly from 2014 to 2015.

2. Compared to other common AFs such as tire-derived fuel, mixed plastic is easy to process in
conventional shredding and screening equipment. Mixed plastic is plentiful and can be
viewed as an under-utilized resource. Mixed plastic, when properly source-controlled and
processed, is a desirable fuet source for cement kilns. The combination of very long resident
times and high temperatures in the cement kiln makes cement processing an ideal
combustion environment. The ubiquity of plastic is such that it is relatively easy to arrive at
a fuel mixture that is homogeneous and chemically compatible with the cement
manufacturing process. The 12,000-17,000 Btu/Ib heat content of mixed plastic fuelis
higher than nearly alt traditional solid fuels. Ash content is typicaily less than 3%, and sulfur
and nitrogen are very low. Mineral content of the ash component is negligible and primarily
made up of silica, aluminum, calcium and sodium. Aikali concentrations are lower than
those for traditional solid fuef and at concentrations that will not adversely affect the
cement manufacturing process.

48 JSEPA, Advancing Sustainable Materials Managernent: Facts and Figures Repart, “Assessing Trends in Materiof
Generation, Recycling, Coamposting, Comhustion with Energy Recovery and Landfilling in the United Stotes”, July,
2018

7 USEPA, July, 2018, ibid,

48 USEPA, July, 2018, ihid.
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R Introduction;

A. This document shows that the furniture fiber, to be utilized as an alternative fuel by GCC
{“Furniture Fiber Fuel”}, meets the definition of Non-Hazardous Secondary Material (NHSM)} fuel
as described at 40 CFR 241, Furniture Fiber Fuel maybe referred to in other literature as
furniture and mattress fiber, mattress fiber, fabric and fiber, or other terms. The following
sections describe Furniture Fiber Fuel and how the material meets NHSM regulations as a hon-
waste fuel. The Process Description section in the application contains a description of the
cement manufacturing process, documents how the AF is used to replace fossi fuels, and
explains the benefits of using AF from an environmental standpoint,

B. The inHial furniture fiber materials will be received at a GCC-run processing facility. It will
primarily consist of stuffed furniture and mattresses, rugs and carpets, with a variety of different
wood furniture containing low concentrations of metal and giass. Any material mainly consisting
of metal and/or glass is discarded as part of the fuel processing. Furniture fiber constitutes 60-
80% of materials remaining after upholstered furniture, wood furniture, pressed wood furniture
and components, mattresses and similar household furniture, and carpets have heen processed
and removed of metal, glass and non-combustible contents.*

1. Furniture fiber is derived from the processing of upholstered furniture, wood furniture,
pressed wood furniture, mattresses and similar household furniture into beneficiaily-
reusable raw materials. Furniture fiber constitutes the greater portion of uphoistered
furniture, wood furniture, pressed wood furniture, mattresses and similar household
furniture after metal, glass, and any non-combustible content are removed. Furniture fiber
is composed of woad, pressed woad, natural fiber, synthetic fiber, leather, plastics, rubber,
foam, paper, and may contain some residual metal pieces, glass, silica {marble or granite
components} sand, and dirt. Naturai and synthetic fibers include wool, cotton, nylon,
polypropylene, polyester, acrylic and rayon {which is derived from wood). Approximatety 50-
80 percent of unprocessed dry shredded furniture is combustible, including celiulosic fiber
and wood, synthetic fiber, fabric, plastics, rubber, foam, paper.” incombustible components
include metals, glass, dirt, and ash.

2. Without processing, shredded furniture would have limited value as fuel due to its high
content of metal, glass, porcelain, marble, granite, or electrical components. Unprocessed
shredded furniture has an estimated heating value of roughly 4,300- 8,000 BTU/Ib and is a
highly heterogeneous mix of materials made up of about 60-65% fiber and wood, 30-35%
residual metals, <1% foam, and trace amounts of glass, wood, paper, cardboard, and
plastics.® Prior to use as a fuel, shredded furniture requires significant separation and
processing to isolate the combustible materials with significant heat value, low ash content

* arthur R. Boone, “Couches and Mattresses: The Next Recoverable," Resource Recycling, October 1994, 47,
https://p2infohouse.arg/ref/06/05923.pdf.

2 Ibid.

2 1bid.
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handiing of non-conforming source material, and consistency of product makeup. Each
Agreement includes a specification of each source material received, including sampling
regimen and frequency.

c. Inthe case of Municipal Generators, post-consumer furniture fiber source material is
derived from mattiresses, upholstered furniture, wood furniture, plastic furniture,
shelving, and office furniture which is received as a one stream. Furniture fiber source
material is not comingled solid waste, trash, yard waste, or other material. As discussed
in this document, the recovery of multiple beneficial products is a well-established
practice across the United States, but commercial recovery of materials from scrap
furniture is imited.! Post-consumer material recycling requires that materials processed
for reentry into the recycled raw material stream to be vsed in consumer products
manufacturing must meet certain quality standards. In order to be considered as
suppliers of furniture fiber source material for GCC, Municipal Generators must
demonstrate the same standards of material acceptance and rejection as commercial
sources, When Municipal Generators are privately operated by contractars, contractors
are subject to a Materials Management Agreement {“Agreement”). The Agreement
terms stipulate non-waste status of source material and require the Generator to certify
non-waste source material status. The Agreement terms also stipulate product control
from the point of generation, control of inventories, rejection of hazardous waste or
solid waste, isolation from contaminants, identification and handling of non-conforming
source material, and consistency of product makeup. Each Agreement includes a
specification of each source material received, including sampling regimen and
frequency. In cases where Municipal Generators are operated by government entities
that are prohibited from entering into a Materials Management Agreement, an Afs
Guidance Document {*Fuels Guidance”) in the same form as a Materials Management
Agreement is adopted. Each Fuels Guidance includes a specification of each source
material received, including sampling regimen and frequency.

d. Incases where the source material is obtained from Manufacturing Generatars,
Generator performance is managed under a Materials Management Agreement
{"Agreement”). The Agreement terms stipulate non-waste status of source material and
require the Generator to certify non-waste source material status. The Agreement
terms also stipulate product control from the point of generation, control of inventories,
rejection of hazardous waste or solid waste, isolation from cantaminants, identification
and handling of non-confarming source material, and cansistency of product makeup.
Fach Agreement includes a specification of each source material received, including
sampling regimen and frequency. The source material is collected at the point of
generation and transferred to storage at the source facility. The source material may be
mixed or comingled with similar source materials originating in the same facility. Source

4 Arthur R. Boone, "Couches and Mattresses: The Next Recoverable,” Rescurce Recycling, October 1994, 47,
htips://p2infohouse.org/ref/06/05923.pdf.
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granite tabletops that are not suitable for recycling and difficuit to handle during
downstream processing are also removed and disposed of at this stage.

INITIAL PROCESSING —~ The materials are transferred from the sorting and picking area to the
primary shredder. The butk material varies widely in size, shape, bulk density and
construction. The first step of shredding is designed to reduce materials to a consistent and
manageable particle size, homogenize the bulk material, and free constituents that are
encapsulated in the material so that unwanted fractions can be removed later in the
process. initial shredding reduces the bulk materia to a sufficiently smail particle size to
allow efficient mechanical separation.

Materials exiting the shredder are conveyed through a magnetic separator to extract ferrous
metals. Ferrous metal removed is stored for recycling through conventional metal recycling
processes. Friable material such as glass is pulverized by the force and mechanical action of
the shredding operation and may be readily removed by a small-mesh trommel screen or
reciprocating screen, which further homogenizes the material. The remaining bulk shredded
material with metal and glass removed is fargely made up of wood particies and chips, 2-
dimensional fabric pieces of varying size, fluffy, light, fibrous material, foam, paper and
cardboard, with some plastic,

The shredded and screened material is transferred to a final shredding stage to achieve a
higher bulk density, consistent particle size, and homaogeneous mixture. The higher bulk
density and smaller particle size are required in order to fully homogenize the material,
minimize the tendency to agglomerate into clumps, improve handling in fue! feed
equipment, and deliver sufficient heat value per unit of volume. The homogenization
ensures consistent quality when the material is used as a fuel. Material exiting the
secondary shredding stage is conveyed through a second magnetic separator to remove any
remaining ferrous metal. The result is a material that is essentially free of metal, glass and
contaminants.

RECEIPT AND INTAKE OF SOURCE MATERIAL —Source material is received by truck or by rail
from the generator. Material acceptance is governed in accordance with standards set forth
in the Materials Management Agreement or Fuels Guidance and their attached
specifications. Materials receipt is managed by trained personnel. Incoming materials are
first examined to verify that they meet the description set forth in the specification. Any
incoming material that does not meet the specification criteria is considered non-
conforming material, Loads with identified non-conforming material are rejected prior to
acceptance and returned to the generator.

Methods of tracking incoming source material, including documentation procedures, are
defined in the QAQC plan far the processor and combustion facility.
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C&D debris®, and in the non-waste determination for SpecFUEL.? The selection, exclusion,
sorting, and processing steps to produce Furniture Fiber Fuel are nearly identical to the
steps described in the non-waste determination of Roaring Spring Biofuel “fuel cubes”” and
highly similar to the processing steps and general makeup of the material described in the

non-waste determination of Greenwood Fuels LLC “fue} pellets.”®

following section and corresponding table provides documentation that the chemical and
sical identity of Furniture Fiber Fuel is comparable to commercial fuels {40 CFR
1.3}c}(1)(ii), that material provides heating value for GCC’'s cement kilns {40 CFR
1.3{d}{i}), and that contaminants in Furniture Fiber Fuel are comparable to those in

traditional fuet {40 CFR §24 1.3(d)(i).

1.

MEANINGFUL HEAT VALUE: The processed Furniture Fiber Fuel has a significant fuel value.
Calorimetry of Furniture Fiber Fuel samples show that the material has gross heating values
in the range of 7,000-10,000 Btu/lb on an as-received basis; greater than 5,000 Btu/Ib as
fired threshold {76 FR 15541, March 21, 2011). The Furniture Fiber Fuel makes a useful
contribution to the cement clinker manufacturing process which inherently requires
substantial heat input.

CONTAMINANT COMPARISON: Table 1 compares contaminants of Furniture Fiber Fuel with
those of the traditional fuel values for fuel that GCC's kilns are designed to utilize. GCC's
kitns are al! designed to utilize solid fuels, and each facility can additionally utilize liquid
and/or gaseous fuels. Table 1 documents the traditional solid fuel range of values. No
comparison is made to fiquid and gaseous traditional fuel ranges since constituents of
Furniture Fiber Fuel are all below ranges reported for solid fuels.

Analytical results from Furniture Fiber Fuel show that it is a beneficial replacement for
traditiona} fuels in GCC's cement kilns. Contaminant ranges are typically lower than
contaminant ranges for solid fuels by an order of magnitude or more. in the metals group,
most values are fower than the comparable values for traditional solid fuels by one ortwo
orders of magnitude. Chlorine, fluorine and sulfur are all lower than comparable traditional
fuel values by an order of magnitude. Nitrogen content is approximately half of that for
traditional solid fuel. Comparable volatile organic compounds {VOCs) are generally below

5 Non-Waste
241.4 (2018).

Determinations for Specific Non-Hazardous Secondary Materials When Used as a Fuel,, A0 C.FR. &

5 | etter by Barnes Johnson, "Non-waste determination for SpecFUEL," n.d., accessed December 20, 2018,
htips://archive.epa.gov/epawaste/nonhaz/define/web/pdf/specfuel.pdf.

7 United States Environmental Protection Agency {EPA)}, 2013-02-06 “non-waste determination for fuel cubes”
letter to Roaring Spring Biofuel.

® United States Environmenta! Protection Agency {EPA), 2011-11-14 "non-waste determination for fuel peliets”
letter to James S. Rickrun Environmental Consuiting.
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Furniture Fiber Fuel is not accumulated in any significant quantity or far any significant
period of time at the generator facility. Typical storage time is less than one month from the
time of generation to the time the Furniture Fiber Fuel is distributed. Distribution occurs by
truck, and the material is weighed with weights recorded on a uniform bill of lading. Records
of Furniture Fiber Fuel distribution are recorded and retained. Furniture fiber is either sold
as fuel or sold as a binder for commercial compost manufacturing. Unsold furniture fiber is
often sent to a landfill. '

Furniture Fiber Fuel is a solid material in loose bulk form with handling characteristics
similar to low-density traditional solid fuels. Storage and management of Furniture Fiber
Fuel at GCC facilities is comparable to storage and management of the traditional solid fuels
at the same GCC facilities. Furniture Fiber Fuel is delivered by trucks with dump traiters or
walking floor trailers. incoming material is weighed, and weights are compared to weights
on the bill of lading. Material is accounted for in accordance with inventory management
practices established for other bulk solid fuel and raw material at the combustion faciity.
Inventory is valued on a first-in-first-out basis. Inventories commonly cantain a supply
sufficient for 30-90 days of operation, but in no case longer than one year, Inventory time
frame is comparable to the time frame in EPA’s speculative accumulation concept in RCRA
and is consistent with GCC's solid traditional fuels inventory management time frames.

D. inaccordance with 40 CFR §241.3(d}{1}{B} and {C} furniture fiber is handled in a manner similar
to that for traditional solid fue] to prevent releases to air, water or land.

1.

At the generator facility, furniture fiber production, transfer, storage, and loading are
conducted in a way that minimizes air-borne and water-borne dispersion. Trucks
transporting furniture fiber at any point from the point of generation to the point of
combustion are covered to prevent airborne releases. Delivery of material, processing of
material into shredder furniture, removal of contaminants, and final shredding are all
enclosed to prevent airborne releases. Rainwater releases are controlled in accordance with
a storm water management plan. The generator site carries an NPDES permit. Fugitive air
emissions are governed by Title V air permit requirements, with controls similar to
traditional solid fuels.

Furniture fiber source material is transported from the generator to the processor, and
Furniture Fiber Fuel is transferred from the processor to the end user, in covered or
uncovered trailers appropriate ta the type of matertal. Source material in whole form, such
as mattresses, office furniture, upholstered furniture, etc. may be transported on open
flatbed traiters or in open trucks. Source material in shredded form, or Furniture Fiber Fuel,
is transferred in enclosed trucks or roll-offs, storage containers, or where appropriate hy
conveyor. Because of their tendency to absorb and retain rainwater, these whole materials
may be stored outdoors only for very limited time as daily working inventory or during
transfer. Inventories are not tracked by weight until after processing. After initial processing
for size reduction, these same materials may not be stored outdoors.
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non-conforming material is isolated from furniture fiber source material and Furniture Fiber
Fuel and is isolated from other consumable materials to prevent inadvertent comingling.
The non-conforming material is not stored at the combustion facility, and is held only as
long as necessary to arrange for proper disposition as outlined below.

Nan-canforming, non-waste material is, when possible, used in another part of the process
at the combustion facility if the non-waste material meets the definition of, and conforms to
the specifications of, a non-hazardous secondary material fue! or ingredient that is already
qudalified for use at the combustian facifity AND is already used at the combustion facility. In
this case, “non-conforming material” refers only to material that does not conform to the
specifications of Furniture Fiber Fuel. in cases where the non-conforming, non-waste
material will be used at the combustion facility, inventory records will reflect the transfer of
that non-conforming material to the correct inventory, and the material will be handied in
the manner of the material it is supplementing. if the non-conforming non-waste material
cannot be used at the combustion facility, it will be transferred or disposed of as
appropriate. ' ' '

Non-conforming, non-hazardous material that is identified as solid waste is delivered toa
landfill that accepts the type of waste. Non-conforming, nan-hazardous material that is
identified as non-hazardous liguid waste, non-hazardous semisolid waste or non-hazardous
contained gaseous waste is picked up by a service company that is qualified to transfer and
dispose of non-hazardous waste. Prior to transfer, non-hazardous waste is isolated and/or
contained to prevent exposure to workers or release to the environment.

Non-conforming hazardous waste material that is identified is reported as required for that
type of waste. The hazardous waste will be picked up by a hauler qualified to haul the type
of waste identified, and delivered to a hazardous waste disposal facility. Prior to transfer,
hazardous waste is isolated and/or contained to prevent exposure to workers or release to
the environment.

SDCL: 34A-6-1.3(17) "Solid waste,” any garbage, refuse, sludge from a waste
treatment plant, water supply treatment plant, or air poliution control facility and other
discarded materials, including solid, liguid, semisolfid, or contained gaseous material
resulting from industrial, commercial, and agricultural operalions, and from
communily activities, but does not include mining waste in connection with a mine
permitted under Tifle 45, hazardous waste as defined under chapter 34A-11, soiid or
dissolved materials in domestic sewage or dissolved materials in irrigation retum
flows or industrial discharges which are point sources subject to permits under
section 402 of the Federal Water Pollution Controf Act, as amended to January 1,
2011, or source, special nuclear or by-product material as defined by the Atomic
Energy Act of 1954, as amended fo January 1, 2017;

E. Other relevant factors
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TABLE 1: Fuel Specification and Comiparison

Chemical Name CAS Units Furniture Solid Solid Trad. Comparisan of
Number Fiber Fuel Traditional | Fuel Spec Furniture Fiber to
Range/Typical | Fuel {ppm) Solid Fuel
Range
{ppm)
Metal Elements, ppm - dry basis
Mercury {Hg} 7439-97-6 | mglkg 039-.24 ND-13.8 13.8 Lower than solid fuel
Cadmium {Cd} 7440-43-9 1 mg/kg 1.1-5 ND-18 Lower than solid fue!
Lead {Pb) 7440-92-1 | mg/kg <5-33.9 ND-300 Lower than solid fuet
Selenium {Se} 7782-45-2 | mgfkg | 0.10-3.0 ND-74.3 Lower than solid fuet
Arsenic {As) 7440-38-2 | mg/kg | 0.24 ND-298 298 Lower than solid fuel
Antimony {Sb} 7440-36-0 | mglke 10.0-20.6 ND-26 Lower than solid fuel
Beryliium {Be) 7440-41-7 | mg/ke ND-0(.117 ND-206 Lower than sofid fue!
Chromium {Cr} 7440-47-3 | mg/kg | 5.21-25.0 ND-340 Lower than solid fuel
Cobait {Co} 7440-48-4 | mp/ke 1.1-20 ND-213 Lower than solid fuel
Manganese {Mn) 7435-96-5 | mgfkg | 5.0-21.6 ND-iS,SQO Lower than solid fuel
Nickel {Ni) 7440-02-0 | mgfkg | 2.5-5.0 ND-730 Lower than solid fuel
Non-tmetal Elements, ppm - dry basis
Chiorine (Cl) 7782-50-5 | mglkg 550 ND-8080 Lower than solid fuel
Fluorine {F} 7782-41-4 | mglkg | 24 ND-300 Lower than solid fuel
Nitrogen 7727-37-9 | mgfkg 28,200 ND-54,000 | 67,500 Lower than solid fuel
Sulfur {8} 7704-34-9 | mg/ke 3300-5,500 ND-99,000 | 123,750 Lower than solid fuel
Volatile Organic Compounds (VOC), ppm - dry basis
Benzene 71-43-2 mg/kg 1 ND ND-38.6 38.6 Lower than solid fuel
Ethylbenzene 106-41-4 mg/kg ND-0.57 0.7-5.4 Lower than solid fuel
Styrene 100-42-5 me/ke ND 1.0-26 Lower than solid fuel
Toluene 108-38-3 mg/kg | ND-0.8 8.6-56 Lower than solid fuel
Curnene 98-82-8 mg/keg | ND Lower than solid fuel
Formaldehyde 50-00-0 mg/kg | ND 1.6-2.7 Lower than solid fuel
Hexane 110-54-3 mg/keg | ND Lower than solid fuel
Phenal 108-95-2 mg/ke ND Lower than solid fuel
Xylenes 1330-20-7 | mg/kg ND-2.31 4.0-28 Lower than solid fuel
Naphthalene 91-20-3 mg/ke | ND Lower than sofid fuel
Biphenyl 92-52-4 mg/kg | ND Lower than solid fuel
Polyeyclic hydrocarbons mg/kg | <110 14-2080 Lower than solid fuel
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including plastics, fabric, and rubber. incombustible components include metals, glass, dirt,
and ash.®

2. Without processing, auto shredder residue would have limited value as fuel, due to its high
ash content, the presence of contaminants (including heavy metals, chlorine, and PCBs), and
the high content of incombustibles. Unprocessed auto shredder residue has an estimated
heating value of roughly 5,000 Btu/lb and is made up of about 30% polymers {by weight),
10% residual metals, 5% foam, and the remainder is a mix of glass, wood, paper, sand, dirt,
rocks, and automotive fluids.” Prior to use as a fuel, auto shredder residue requires
significant separation and processing to isolate the combustible materials with low ash
content and low contaminant concentrations.

3. ASR Fuel supplies beneficial fuel value by replacing fossil fuels in GCC's cement
manufacturing facilities. After processing, auto shredder residue has a heat value
comparable to traditionai fuels and contains noncombustible components that are
comparabie to traditional fuels. ASR Fuel has no negative impact on the cement
manufacturing process and is introduced into the cement manufacturing process in the
manner of a bulk solid fuel.

{3 NHSM Determination Criteria

A. Quality assurance and guality control procedures are in place throughout the processes of
generation, beneficiation, material management and final processing to assure that ASR Fuel is
treated as a product versus solid waste in accordance with 40 CFR §241.3{c}{1)({i).

1. SOURCE CONTROL: Whole automobiles and similar materials are received by the processor
from contracted commercial sources who are subject to rigid matertal acceptance standards
to exclude:

e« Radioactive materials

«  Explosive materials and live munitions

s Biohazards, chemicals, and hazardous waste

= Ballasts, transformers or capacitors without non-PCB label
e Pressurized gas cylinders or sealed containers

e Tanks or drums without empty-tank certification

e Yard wastes

¢ Flammabile liquids

=  Mercury

e Ashestos

& United States Environmental Protection Agency {EPA), 2011, Materials Characterization Paper in support of the
Final Rutemaking: Identification of Nonhazardous Secondary Materials that are Solid Waste, Auto Shredder
Residue,

% Boughton, Robert. 2006. “Evaluation of shredder residue as cement manufacturing feedstock.”

California Department of Toxic Substances Contral.
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6. FINAL PROCESSING AT THE COMBUSTION FACIITY: If necessary to meet particle size
requirements for feed equipment design, ASR fuel undergoes further processin. Processing
consists of shredding and screening using conventional shredding equipment. Sieve analysis
at the combustion facility is used to determine the final processing reguirement.

7. SUMMARY OF THE “PROCFSSING CRITERIA”: ASR Fuel meets the requirement of sufficient
processing as supported by process descriptions used in the non-waste determination for
processed oil filter fluff ** based on contaminant removal and sufficient processing. The
treatment of ASR Fuel by the generator is also similar to requirements for positive and
negative sorting, and training in the Categorical Exclusion for C&D wood processed from
C&D debris.** The materiats used to produce auto shredder residue are under rigid source
control. Materials reception protocols include mechanical and visual examination to
reinforce materiails exclusion. Contaminants are removed by mechanical and manual means
prior to processing. Auto shredder residue is prepared for fuel use by separation and
processing to isolate the combustible materials with fow ash content and low contaminant
concentrations. initial processing is done by the generator using a combination of
mechanical sorting by size and magnetic separation. Subseguent processing may include
density separation, eddy-current separation, air induction separation, and magnetic
separation which is designed to further remove incombustible components of the auto
shredder residue stream. Final preparation involves sizing and shredding. The' result isa
mixture of auto shredder residue that maximizes energy content while minimizing content
of ash, chlorine and heavy metals. Processing of the auto shredder residue typically
achieves a mixture that represents approximately 30 to 50 percent of the non-ferrous
portion of unprocessed auto shredder residue, with an energy content at or above 10,000
Btu/lb. Removal of fines at the final stages of the cleaning process effectively reduces the
content of metai contaminants and metals, such as copper that may be detrimental tothe
cement manufacturing process.”

B. The following section and corresponding table provides documentation that the chemical and
physical identity of ASR Fuel is comparable to commercial fuels {40 CFR §241.3){c}{1}ii}, that
material provides heating value for GCC's cement kilns (40 CFR §241.3(d}{ii}), and that
contaminants in ASR Fuel are comparable to those in traditional fuel (40 CFR §241.3(d){i).

1. MEANINGFUL HEAT VALUE: The processed ASR Fue! has a significant fuel value. Calorimetry
of auto shredder residue samples show that the material has gross heating values in the

1 nited States Environmental Protection Agency (EPA), 2011-06-30 “Waste Determination For Of Filter Fluff That
Is Burned In Combustion Units” letter to Trendgreen Associates.

12 40 CFR §241.4(a}{5)(i), {ii} and (ii}.

1 Havitk, Tomas “Recycling of automotive shredder residue by granulometric separation” MM Science Jaurnal”
June, 2017, pp. 1810-1813.
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Safe (GRAS) substance at certain cancentrations.’™** Acetone is a product of human
metabolism, although its role in metabolic processes is not well understood.

b. n-Propylbenzene has been detected at levels <1.0 mg/kg in ASR Fuel. n-Propylbenzene is
used as an additive in industrial, commercial and consumer paints and coatings.” it is
not expected to pose any risk at the levels reported for ASR Fuel. **

c.  1,3,5-trimethytbenzene and 1,2,4-trimethylbenzene have been detected at fevels <1.0
me/kg {combined) in ASR Fuel. Both 1,n,n-trimethylbezene forms are used as additives
in industrial, commercial and consumer paints and coatings.” 1,2,4-trimethylbenzene
may also be present in fuel or oil and is isolated during the petroleum refining process.”
Neither compound is expected to pose any risk at the Jevels detected in ASR Fuel.™

C. The storage and materials management for ASR Fue! at all phases from generation to the point
of combustion meet the requirements of (40 CFR §241.3}{c){1){ii} and {40 CFR
5241 3(d){1}{i}{A)).

1. ASR Fuel is not accumulated in any significant quantity or for any significant period of time
at the generator facility. Typical storage time is less than one month from the time of
generation to the time the ASR Fuel is distributed. Distribution occurs by truck or rail, and
the material is weighed with weights recorded on a uniform bill of lading. Records of ASR
fuel distribution are recorded and retained. The auto shredder residue is subject to regular
sampling and laboratory analysis by the generator.

2. ASR Fuel is a solid material in loose bulk form with handling characteristics similar to low-
density traditional solid fuels. Storage and management of ASR Fuelat GCC facilities is
comparable to storage and management of the traditional solid fuels that the same GCC
facilities. ASR Fuelfuel is defivered in trucks with dump trailers or walking floor trailers, or
by rail. Incoming material is weighed, and weights are compared to weights on the bill of

17321 CFR §175.105{c}{5} "FOOD FOR HUMAN CONSUMPTiON: Substances for Use Only as Components of
Adhesives” {accessed 05 December, 20118).

1% 21 CFR §175.320{b}{3)} “FOOD FOR HUMAN CONSUMPTION: Substances for Use as Components of Coatings:
Resinous and polymeric coatings for polyolefin films” {accessed 0S December, 2018).

3 Kalapos, M. P. “Possihle physiological roles of acetone metabolism in humans” Medical Hypothyses Volume 53,
Issue 3, September 1998, pp 236-242.

2 National institutes of Meaith, U. S. Nationat Library of Medicine, Chemical information Database #7668 {CID:
7668).

2 National institute for Occupational Safety and Heailth {NIOSH}, Centers for Disease Control and Prevention,
RTCES# DA2750000.

22 National Institutes of Health, U. S. National Library of Medicine, Chemical information Database #7668 (CiD:
7947), {CID: 7247).

22 NtM {CID: 7247) ibid.

24 National institute for Occupational Safety and Heaith {NIOSH), Centers for Disease Control and Prevention,
RTCES# OX6825000 (1,3,5-trimethylbenzene} and RTCES# DA3325008 {1,2,4-trimethylbenzene)
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type of waste identified and delivered to a hazardous waste disposal facility. Prior to
transfer, hazardous waste is isolated and/or contained to prevent exposure to workers or
release to the environment,

D. inaccordance with 40 CFR §241.3{d}(1){B} and {C} ASR Fuel is handled in a manner similarto
that for traditional solid fuel to prevent releases to air, water or land.

1. TCLP analyses show that VOC, SVOC, PCB, and metal leachates from ASR fuel are well below
RCRA limits and well below typical values for traditional solid fuels. Quarterly third-party
sampling and testing are conducted and resuits are reported. Risk of airborne releases is
similar to the risk of airborne releases from traditional solid fuel with mixed particle size.

2. At the generator facility, auto shredder residue production, transfer, storage, and loading is
conducted in a way that minimizes air-borne and water-borne dispersion. Trucks
transporting auto shredder residue are covered to prevent airborne releases. During
processing, airborne releases are controlled by enclosed process equipment or with water
mist. Rainwater releases are controlied in accordance with a storm water management
plan. The generator site is designed as a zero-discharge facility and requires no NPDES
permit. Fugitive air emissions are governed by Title V air permit requirements, with cantrols
similar to traditional sofid fuels.

3. At the combustion facility, rainwater releases from the ASR Fuel management area at the
GCC facilities are controlied by an NPDES storm water permit. Fugitive air emissions are
governed by the Title V air permit requirements, and Title V permits are held where
required. Air emissions controls comparable to controls used for traditional solid fuels are
in place.
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